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STONING THE AUTOMOBILE. 

When the safety bicycle was the luxury of the well-to-do, 
the luckless rider had many times suffered from the vicious 
element that infests the crowded city districts. True, the con- 
dition of the streets in the poorer quarters at that time did 
not often invite the rider. It so happened, in many instances, 
however, that a bit of good riding lay contiguous to a bad quar- 
ter, and the police were often appealed to for protection against 
the jealous anger of the urchin, and sometimes from the on- 
slaughts of the older rough. In time, automatic machinery, 
Vigorous competition and easy payments brought the bicycle 
Within the reach of even the very poor, and the problem of 
toleration solved itself. 

The automobilist is now undergoing the same treatment 
as did the early devotee of the safety. Only he is a better mark, 
and as he occupies a much more separate zone, he is the sub- 
ject of greater vindictiveness. In every city there exists a class 


of resident who looks upon any form of luxury as opulence, and 
when not under the closest surveillance his passion is likely 
to carry him to serious bounds. 

It is not, however, the children of the tenements who are 
the only offenders. In some of the best residential streets the 
whirring carriage is inevitably greeted with the derisive cry 
of “git a horse.” It is not a far step from flinging a cry to 
flinging a stone, and maybe the stone was intended for the head- 
light, or maybe for the enameled sides of the car, but sometimes 
it strikes the occupant—and this is serious. 


Where the Responsibility Lies. 

Now, to get down to where the trouble starts. There is 
many a law-abiding father who has come home from business, 
tired perhaps, and just as he has essayed to cross to his own 
home, may have had to jump from in front of a “devil-wagon,” 
only to be mocked by the disappearing chauffer. In his anger 
he denounces the automobile in general, endorses the brick, 
and sentiment, as far as the youngster can understand it, seems 
to rate the horseless carriage as a thing to be hated, and the 
driver thereof as one apart, who disregards the rights of all. 
Only this week two high-powered autos made a cometlike trip 
down Broadway, leaving a trail of indignant citizens from Canal 
street to the City Hall. Why didn’t the policemen stop them? 
It would have been worth a policeman’s life to have approached 
within two feet of the path of the wobbling, racing demons. 
And it is a fact that the speed was so great that their numbers 
were indistinguishable. 

This is what causes a great deal of trouble. And invari- 
ably some innocent automobilist suffers for it. The policemen 
missed that automobile, but they are going to get the next one 
that hies along, if they have to back a wagon across the street 
and wreck the infernal thing. The reckless driver will scatter 
men, women and children from the crossings, and he comes and 
goes with such swiftness that the crowd can not reach him; 
but they wait for the next one. This may be a considerate driver, 
who has with him a party of ladies. He guides his machine 
slowly and carefully through the crowd and pleads for a little 
more room. Does he get it? No! It’s an automobile, and 
all automobiles look alike to the fellow who has just been scared 
out of a week’s growth. And all automobile drivers are in one 
class, and that is a class far removed from the man with the 
brick in ‘his pocket. So runs the argument of the street. The 
“scorcher” worked up trouble for his brother who wanted rec- 
reation, and the reckless driver is doing the same for his law- 
abiding brother of the auto. «There are three things which 
must be thoroughly recognized : the pedestrian has a right to 
the highway. The autoist also has a right to the highway; 
and it is the duty of the police department to see to it that each 
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is directed and protected, whether he likes it or not. The man 
with the auto and the man without do not understand one 
another. All should cooperate to avoid maliciousness of any 


sort. 





NAVAL CONTROL OF WIRELESS TELEGRAPHY. 

It is reported in the New York Sun that the navy depart- 
ment, Washington, D. C., is planning for the acquisition and 
control by the government of all wireless telegraph stations 
operating on the seacoast of the United States, and that, with 
this end in view, the department will, within a short time, 
place its wireless stations at the disposal of the general public, 
newspapers, maritime exchanges and telegraph companies, for 
the transmission of commercial and news messages. It is thought 
that these messages will be sent without charge, but the govern- 
ment will not assume any responsibility in handling them. The 
details of the plan are being worked up by the bureau of equip- 
ment, navy department, under the direction of Rear-Admiral 
Henry N. Manney. The navy department has established 
or is establishing twenty-three wireless telegraph stations, and 


is obtaining sites for about as many more. 


Exclusive Control by Government. 
This action has been taken by the navy department for the 
reason that it contemplates acquiring the exclusive right to use 
wireless telegraphy on the seacoast of this country, and it will 
endeavor to have such legislation enacted as will enable the 
government to control all the coast wireless telegraph business. 
The navy department believes that this action is necessary for 
the proper defence of the coast, and that, unless exclusive con- 
trol is secured by the government, there may be constant inter- 
ference between the naval wireless stations and those of pri- 
vate companies. 
Free Transmission Not Desirable. 

The control by the government of the coast wireless telegraph 
station would be essential during times of war, and at other 
times it would probably prevent much annoyance and possibly 
litigation. Although perfect systems of tuning would make it 
possible for different stations located in the same territory to 
operate simultaneously, it would not prevent intentional interfer- 
ence if one system wished to interrupt the work of another. 
The report states that it is the intention of the navy depart- 
ment to transmit, without charge, all messages delivered to it. 
This would seem to be undesirable, since it would encourage the 
sending of unimportant messages and thus overload the sta- 
tions, to the possible exclusion of important messages. It 
would seem better to make a reasonable charge for the service. 
Free transmission also seems a little unfair to those companies 
which have already established stations—at least, until the 
government takes these over. 





THE USE OF THE OSCILLOGRAPH. 

The use of the oscillograph, either of the Blondel or other 
types for obtaining instantaneous records of current and electro- 
motive-force waves, is now quite common. These sensitive 
devices are of value in studying the internal actions of elec- 
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trical machinery, as well as the effect of one machine upon the 
performance of the system. 

‘he peculiar value of this instrument lies in the fact that 
it produces a record of what takes place during a single, short 
interval. In general it is used for obtaining individual reaj- 
ings, and not average values. But just here lies a danger which 
should not be overlooked. The old methods of plotting current 
waves give average values, and therefore show only the aver- 
age condition of the system. ‘The result might be a wave-form 
differing materially from that of any one cycle; but where only 
average results are wanted, such a record would seem more 
satisfactory than one or two records obtained by the oscillo- 
graph. Conditions in an electrical circuit are changing from 
second to second. The oscillograph shows the condition for a 
short period only, and to obtain a satisfactory idea of what is 
going on a number of oscillograph records should be taken, 
covering a fairly long time. The record, if possible, should be 
continuous, and should be long enough to show all the varia- 
tions—that is to say, it should cover at least the full period of 
the slowest periodic change. 





BETWEEN CONVENTIONS. 

Electric lighting in Boston was done by scores of small, 
belted dynamos, located on the several floors of wooden interior 
buildings, when the National Electric Light Association met 
there in 1887. 

On its return to that city for the convention just closed 
the association found ten great direct-connected generators on 
the single floors of fireproof stations carrying the entire load 
of electrical supply. 


The Changes That Have Taken Place. 

Looking backward over the seventeen years that intervened 
between these two conventions, it may be noted that the changes 
in most equipments of electrical supply systems have been hardly 
less striking than that from belts to direct-coupling, from 
fifty-lamp are dynamos to 1,500-kilowatt alternators, and from 
wooden floors and ceilings to concrete foundations and steel 
roofs. 

Starting with the generating stations, those of 1887 were 
located as near as might be to their distribution areas, and 
in nearly all cases depended entirely on town or city pipes 
for water, and on carts to deliver coal and remove ashes. At 
the present time the prime factors that determine the location of 
a steam-driven electric station are the cheap tramsporta- 
tion of fuel, free water for condensing, and the cost of real estate ; 
the proximity of stations to their distribution areas being a 
matter of secondary consideration. Boston well illustrates this 
change in the principles of station location, for the four plants 
there in 1887 were all operated with carted coal and city water, 
while the two plants that now carry the electric loads pump sea- 
water through their condensers and unload coal vessels at their 
own wharves. 

Steam engines at electric stations have changed generally 
from simple to compound, and often from belted to direct- 
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connected and from horizontal to vertical. Finally, the recip- 
rocating engine is giving way in many instances to the steam 
turbine, because of the higher speeds attainable with the latter 
and the consequent savings in the cost of generating equipment 
and of station space. Boilers show as little change as almost any 
part of station equipments, but even here there is a large sub- 
stitution of the water-tube for the fire-tube type, and a fre 
quent introduction of superheaters. 


The Changes in Generating Capacity. 

In 1887, fully one-half of the generating capacity at elec- 
trie stations was made up of are dynamos. The other half con- 
sisted of bipolar direct-current machines for incandescent light- 
ing and the operation of constant pressure motors, and of single- 
phase alternators for the supply of incandescent lamps through 
transformers. Neither one of these three sorts of dynamos 
could operate the load of either of the others, all were smiall 
individual capacity, and almost all operated at such high speeds 
that belt connections with engines or shafting were absolutely 
necessary. The largest are dynamo known in those days was the 
Brush machine with a capacity of sixty-five lamps of 2,000 
nominal candle-power each. Edison bipolar dynamos of sixty 
kilowatts capacity each were considered large machines and 
were used in the most important plants of that system. 

Alternators that would supply 1,000 sixteen-candle-power 
incandescent lamps each were notable for their size, and they 
operated at about 1,600 revolutions per minute im 
order to keep up the rate of alternations and _ keep 
down the number of poles. The usual voltage of alternators 
was 1,000, and their rate of alternations 16,000 per minute, 
single-phase. 

Now are dynamos in point of aggregate capacity have drop- 
ped to the lowest place on the list, direct-connection between 
engines and main generators is the rule and belts the exception, 
and bipolar machines have practically disappeared from large 
stations. Generator capacities are now measured in thousands 
instead of tens of kilowatts, the frequency of alternating cur- 
rent for general distribution has dropped to sixty cycles per 
second, its voltage has risen to at least 2,300, two or three-phase, 
and motor-generators, rotary converters and constant-current. 
transformers make it practicable to operate all the loads of an 
electrical supply system with energy from a single set of similar 
generators. 


The Changes in the Demand. 

Outside of stations the changes of electric loads have been 
quite as striking as the changes of generating equipments within. 
In 188% all arc lamps operated with direct current between 
carbon points in open air, and the volts per lamp were about. 
fifty. Now the enclosed are type has displaced the 
pen type im most large systems and the latter is 
fast disappearing. Direct current is still in use by some 
systems even with enclosed arcs, but in the more common case 
the constant-current dynamos and its open are lamps have been 
liscarded together, and constant-current transformers with 
enclosed arcs have taken their places. 
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Seventeen years have marked fewer changes in incandes- 
cent lighting than in the supply of either arc lamps or electric 
motors, but even here the differences are notable’ A system 
that has met well merited extinction was that by which groups 
of multiple incandescent lamps with so-called distributors were 
operated in series on constant-current circuits. There was the 
Edison “municipal” system on which series of low-voltage in- 
candescent lamps were connected in multiple to a direct-current 
dynamo of about 1,200 volts constant pressure, and were used 
for streat lighting. In a similar way series of incandescent 
lamips were connected to a 1,000-volt alternator. Approximately, 
constant current, either direct or alternating, was maintained 
in each series by cutting in and out lamps on a board at the 
station, to correspond with changes in the number burning 
outside. Happily these series multiple systems are of the past, 
and incandescent street lamps are now generally operated by 
are dynamos or more frequently constant-current transformers. 
The most important changes in incandescent lamps relate 
to efficiency and voltage. The former has been increased so 
that fifty-watt, sixteen-candle-power lamps are a standard prod- 
uct. The fifty-volt lamp for multiple operation has been almost 
entirely displaced by that of at least 110 volts. From this lat- 
ter figure the voltage is being gradually pressed up toward 120. 
Finally there has come the 220 to 250-volt lamp with a reduc- 
tion of seventy-five per cent in the weight of copper necessary 
for distribution. 

Most important of all the changes in electric loads has been 
the great increase of stationary motors. The story is told by 
a single example. Such motors connected to the electrical sup- 
ply systems of Boston had an aggregate horse-power of 298 
in 1887, and 24,225 in May, 1904. 

Electric power has been distributed from central stations 
on four distinct systems, and three of these systems are still in 
regular use. First in point of time came arc motors, and con- 
stant pressure motors on Edison three-wire systems. The 
early importance of arc motors is shown by the fact that as 
late as 1887 they constituted more than twenty-five per cent 
of all motors on the Boston systems, but at the present time 
there is only one motor of this type connected to electrical sup- 
ply systems in the entire state of Massachusetts. Motors con- 
nected to Edison three-wire systems have on the contrary shown 
a large and constant increase of numbers and capacity. The 
third system of power distribution to electric motors, that by 
direct current at about 500 volts, had not begun in 1887, but 
has since become quite general and is probably still on the 
increase. 

Latest but not least among the motor systems is the supply 
of alternating current, either single, two or three-phase, to ma- 
chines of the induction type. At present the systems supply- 
ing motor current at 250 and 500 volts direct, and at 2,300 
and 550 volts alternating current are in keen competition with 
each other, and the ultimate result can hardly be foretold. 

Electric heaters, almost unheard of at the time of the earlier 
Boston convention, are a promising addition to central sta- 
tion loads. In spite of the small percentage of the latent energy 
of coal represented by the electric current, heaters operated 
by this current have a wide field in the industrial arts. How 
far it may be possible for electric current to find a place in the 
heating of buildings is a question for the future. 


St seasemne ae 
eI “igs FEN. 


apenas LN 


(Dina We Rier ate 








860 


THE LINES OF THE BELL TELEPHONE 
COMPANIES AND INTERNATIONAL 
CONNECTIONS. 

The network representing the lines of 
the Bell Telephone companies indicates 
more clearly than columns of statistics the 
distribution of the vast plant throughout 
the country. 

The meshing of the lines in some por- 
tions is in such close hatching as to lose 
their segregation and approaches the 
blended conditions of a tint, and in this 
respect is closely comparable with certain 
maps issued by the department of the 
census in which the shading in various 
districts represents the relative quantity 
of certain classes of collated facts. 
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This map shows the relative distribu- 
tion of the routes traversed by the four 
million miles of line wire, and reveals 
the countless number of intersections 
through which connections can be made 
from one point to nearly every locality 
throughout the United States. 

The United States census enumerates 
10,602 incorporated cities, towns, villages 
and boroughs, and yet this telephone serv- 
ice connects to 26,128 different localities. 

The tendency of the lines to radiate 
from the principal cities is an indication 
of the growth of the telephone system 
from its initial conditions of installation 
in the principal business houses, thence 
to residences, and afterward connectirg 
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LINES OF THE 


While all parties interested are familiar 
with the aggregates of this national tele- 
phone system as given in the report of 
President Frederick P. Fish, which was 
printed in these columns at the time of 
its issue, we will merely cite that to make 
10,134,000 connections per day required 
3,779,517 telephones and 3,958,891 miles 
of wire; and that during the year 1903, 
there was a net increase of 629,197 tele- 
phones and 677,229 miles of line wire, 
these extensions of plant costing $35,368, 
700. 

These increments of twenty per cent 
have already received the profound con- 
sideration which the results indicate, and 
need not be treated here. 








near-by cities together until lines extend 
from the littoral half way across the con- 
tinent, giving long-distance service to the 
gap of 140 miles along the hundredth 
meridian which will be closed in the near 
future, along the dotted lines which rep- 
resent, here and elsewhere on the map, 
circuits which are either projected or 
under construction. 

The sudden termination of the lines 
uniformly along this meridian is an in- 
dication of the close relationship between 
the telephone and a productive population. 

A study of the population and re- 
sources of the counties along this terri- 
tory shows that the telephone lines are 
‘extended over districts having a popula- 
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tion of about twenty to the square mile 
while to the west of this district the lang 
consists of sterile hills and alkali plains 
with a roving population of less than one 
to the square mile, until the fertile wheat 
fields of North Dakota along the Northern 
Pacific Railroad are reached, where there 
are numerous telephone lines. 

As the tillage of the soil and planting 
of trees in the central meridian have con- 
served the rainfall, developing barren 
land, still further to the west, first into 
grazing territory and thence to farming 
lands, until the agricultural districts have 
extended 200 miles westward during the 
present generation, so the present vacant 
strip may be developed eventually into 
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fertile lands suited for the sustenance 
of a large population. 

This map shows the development of a 
few years of enterprise; the methods of 
the use of the telephone especially for 
long distances have been so well estab- 
lished as a portion of usual commercial 
methods that it is of interest to conjecture 
the appearance of a similar map ten years 
hence. 

While the small scale would not permit 
the representation of further detail to 
show the inevitable continuation of the 
increase of lines in densely populated dis- 
tricts, yet there will be extensions in every 
direction. It may be expected that such 
tracts as the Maine forest, the Adiron- 
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dacks, the Blue Ridge, the Ozark moun- 
tains and the Everglades for the country 
east of the Mississippi, and the mountain 
ranges and deserts of the Pacific slope 
will not have any increase of population 
to require telephones, except the extension 
of long-distance lines to keep in touch 
with the development of mineral wealth 
and lumbering, yet the installation of 
telephones 3 in smaller towns, the continued 
growth of farmers’ lines and the increase 
of the toll lines which all this requires 
will make notable changes in the telephone 
map of the future, as it will indeed extend 
the tirve-saving methods of its use to all 


whose vocations reach beyond their in- . 


dividu::1 efforts, to commercial and per- 
sonal .clations with others outside of their 
immediate presence. 





The International Electrical Con- 


gress. 

The preliminary programme and ar- 
rangement for section “A” of the Inter- 
national Electrical Congress, which meets 


in St. Louis, during the week of Septem- 

ber 19, were published in the ELECTRICAL 

Revinw of April 23. The following has 

been announced for sections “B” and “C :” 
SECTION B. 

General applications—Chairman, Pro- 
fessor C. P. Steinmetz; secretary, Profes- 
sor Samuel Sheldon. 

“Direct-Current Commutation’ Ie 
fessor . Arnold. 

“Compensated Alternators’—Dr. O. 8. 
Bragstad. 

“Standardization of Dynamo-Electric 
Machinery and Apparatus’—Colonel R. 
H. Crompton. 

“Calcul des Alternateurs’—M. Andre 
Blondel. 

“Uher die Naturliche Radioactivitat der 
Atmosphare und des Erdbodens”—Drs. 
Elster and Geitel. 

“I'he Distribution of Voltage and Cur- 
rent in Closed Conducting Networks”— 
Herr C. Feldmann. 

“Self-Regulating and Compounded 
Synchronous Machines”—M. A. Heyland. 

To be announced—W. M. Mordey. 

“Rectifiers’—A. Nodon. 

“Electricity in Ancient Egypt”—Sir W. 
Preece. 

“Magnetic Leakage in Alternating-Cur- 
rent Machinery”—Professor C. A. Adams. 

“Electrie Motors in Shop Service”— 
Mr. ©. Day. 

“Carrying Capacity of Cables and Con- 
ductors”—Mr, J. W. Esterline. 

“Sparking Distances Corresponding to 
Different Voltages”’—Mr. H. W. Fisher. 


“The Design of Insulators”— Professor 
H. J. Ryan. 
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“The Regulation of Alternators”—Mr. 
D. B. Rushmore. 

“The Influence of Wave Shape upon Al- 
ternating-Current Meter Indications”— 
Professor E. B. Rosa. 

“The Equipment of a Commercial Test- 
ing Laboratory”—Dr. Clayton H. Sharp. 

“Very High-Voltage Transformers”— 
Professor H. B. Smith. 


SECTION C. 


Electrochemistry—Chairman, Professor 
H. S. Carhart; secretary, Mr. Carl Her- 
ing. 

“Methods of Determining the Degree of 
Dissociation”—Professor Dr. S. Arrhe- 
nius. 

“Electrometallurgy of Nickel”—Dr. W. 
Borchers. 

“Electrolytic Methods for the Rapid 
Production of Copper Sheets and Tubes” 
—Sherard 0. Cowper-Coles. 

Subject to be announced—Dr. F. Dole- 
zalek. 

“Electrical Extraction of Nitrogen from 
the Air’—J. Sigfried Edstron. 

“Alumino-Thermics’—Dr. H. Gold- 
schmidt. 

“Hlectrolytische Zerstérungen in der 
Erde”—Professor Dr. F. Haber. 

“Electrometallurgy of Iron and Steel” 
—Dr. P. C. L. Heroult. 

“Chlorine Smelting’—Mr. J. Swin- 
burne. 

“The Chemistry of Electroplating’— 
Professor W. D. Bancroft. 


“The Lead Voltameter’—Mr. A. G.. 


Betts and Dr. Edward Kern. 

“The Preparation of Materials for 
Standard Cells”—Professor H. S. Carhart 
and Dr. C. A. Hulett. 

“Alkaline Batteries’—Thomas A. Edi- 
son. 

“The Silver Voltameter’—Dr. K. E. 
Guthe. 

“The Units Employed in Electrochem- 
istry’—Mr. Carl Hering. 

“Notes on Electrolytic Copper Re- 
fining”’—Mr. J. T. Morrow. 

“The Energy Absorbed in Electrolysis” 
—Professor J. W. Richards. 

“The Relation of the Theory of Com- 
pressible Atoms to Electrochemistry”— 
Professor T. W. Richards. 
ie enae 

Telephone Arithmetic. 

The Census Bureau issues a bulletin of 
some interest relating to the use of the 
telephone in the United States. From the 
figures given it appears that in 1902 there 
were something more than five thousand 
millions of telephone messages exchanged 
in the United States. This suggests some 
calculations which may profitably employ 
the arithmeticians. 
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The convenience of the telephone un- 
doubtedly leads to its employment with un- 
necessary frequency ; that is, a great many 
messages are sent over the wires which 
might be sent by mail or postponed for 
a convenient opportunity of personal in- 
terview. If it is assumed that half the 
messages sent were sent because it was 
merely convenient, there remain two thou- 
sand five hundred millions of necessary 
communications, of consequence as af- 
fecting the business or social activities 
of the American people, to find out how 
much time was saved we must assume an 
arbitrary average. On long-distance mes- 
sages this might run into days for each 
communication. On nearby calls it might 
be but minutes. If we assume, as we may 
safely do, that the saving of. time on each 
necessary communication in asking the 
question and getting an answer, or on im- 
parting or receiving information, will 
average at least ten minutes by telephone 
over any other available agency of com- 
munication, we find that the saving on 
the two thousand five hundred millions of 
messages of the exigent and important 
class exchanged in 1902 was twenty-five 
thousand million minutes, or 416,666,- 
666 hours, or 17,361,111 days, or 47,830 
years. If we allow fifty years for the 
maximum average of useful life, the ten 
minutes saving on each of one-half the 


messages of the 1902 telephone service 
would aggregate the entire lifetime for 
purposes of work of more than 956 able- 
bodied men employed as messengers. 

By as much as we should vary the as- 
sumed average saving of time per mes- 
sage our totals would increase or decrease. 
Probably ten minutes per message is far 
below the figure which would be warrant- 
ed.—New York Times, May 29. 


Action of Radium on Metals. 

In a recent communication to the Rus- 
sian Physico-Chemical Society, Mr. .N. 
Orloff explained an experiment which he 
carried on in April, 1903. An ebonite 
capsule, containing 0.03 gramme of ra- 
dium bromide, was covered with an alumi- 
num plate 0.01 millimetre in thickness. 
About July, when the capsule was open- 
ed, protuberances were noticed on the sur- 
face of the aluminum which had been 
turned toward the radium. ‘These re- 
sembled small drops of melted metal. 
These protuberances proved to be radio- 
active, producing a photographic image 
on. acting for some minutes through black 


paper, and even after six months they 
were found to emit invisible radiations 
without any appreciable weakening. The 
author thinks that a stable alloy is form- 
ed by the accumulation of material par- 
ticles given off from the atomic systems 
of radium around small aluminum nuclei. 
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New Telephone Building in 
Trinidad, Col. 

The Colorado Telephone Company has 
recently completed a new telephone build- 
ing in Trinidad, a city of about six thou- 
sand inhabitants, located in the southern 
coal fields of the state, some two hundred 
and fourteen miles from Denver. The 
new office is located on Main street, in 
the central business portion of the city, 
and presents an attractive appearance. It 
is designed according to the telephone 
company’s standard layout for small ex- 
changes of the common battery type, bear- 
ing a distinct resemblance to the offices 
at Boulder, Colorado Springs, etc. The 
building is of brick, two stories in height, 
with a basement extending below the 
street level, and it also has a one-story 
extension shed in the rear. The build- 
ing proper occupies a ground area of 
thirty-one feet -by forty-one feet, and is 
twenty-eight feet high in front. On the 
southeast side the company owns a private 
alleyway which connects the street with 
the rear yard, facilitating the handling 
of supplies and materials. 

Entering the building at the street 
floor is a stairway leading to a 
hallway, which in turn connects with 
a large and well lighted public 
office. Here are located the booths for 
long-distance service. The public office is 
separated by a railing from the general 
office of the exchange, and upon this floor 
are also located the offices of the Trinidad 
agent of the company and the line fore- 
man. There is provided a rear exit to 
the yard, via the roof of the back exten- 
sion shed and a special stairway leading 
to the ground. 

The operating room and the operators’ 
retiring room are located upon the second 
floor, and there is also provided a small 
attic loft for storage purposes. The base- 
ment contains most of the electrical appa- 
ratus of the building, with the exception 
of the main switchboard. 

The lead-covered underground cables 
which carry the subscribers’ lines enter 
the building from the Main street side 
of the basement, whence they pass to the 
main distributing frame. The horizon- 
tal side of this frame has a capacity of 
eight shelves, with 180 pairs of terminals 
per shelf. Maple channel strips are pro- 
vided for a total of 1,440 separate lines. 
The vertical side of the frame is laid out 
for nine arrester bars, with 100 pairs of 
arresters per bar. Nine bars are now in- 
stalled, but only 820 pairs of arresters 
have been put in. The vertical side of the 
frame is arranged to be extended to a ca- 
pacity of sixteen arrester bars ultimately. 


ELECTRICAL REVIEW 


The first bar is kept for toll lines and out- 
going trunks, and the remaining bars 
are used for subscribers’ lines. The cables 
then pass to the intermediate distributing 
frame and relay rack. The function of 
the intermediate frame is to enable the 
traffic and operators’ leads to be properly 
distributed between the different sections 
of the main switchboard, while the relay 
rack controls the lamp signals on the main 
board, which are operated by subscribers 
in calling, ete. From the relay rack the 
wires run upward through a cable shaft 
to the switchboard in the operating room. 
A capacity of two sections is provided in 
the intermediate frame, the horizontal side 
having eight shelves with 200 lines per 
shelf, and the vertical side ten vertical 
bars, with a capacity of 160 lines per bar. 
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glass tanks and have a discharge capacity 
of 280 ampere-hours at the eight-hour 
rate. The normal charge rate is thirty- 
five amperes. The battery is located on 
special shelves in one corner of the dis- 
tributing room, and it is connected with 
the charging generator through a slate 
switchboard which stands in the terminal 
and distributing room. This switchboard 
contains one Jewell combination volt and 
ammeter, baby size, with a central zero 
ampere scale reading up to fifty volts on 
each side, and two volt scales, 0-50 and 
0-5; one twenty-four-ampere, single-pole, 
underload “I. T. E.” circuit-breaker, pole- 
changer fuses, machine fuses, switches, 
generator rheostat and two starting-boxes, 
There is also a choke-coil for the charging 
leads. In the basement is also a heater 

















TRINIDAD OFFICE OF THE COLORADO TELEPHONE COMPANY. 


The relay rack has a capacity of 1,600 
relays, and is equipped with a thirty-six- 
volt vibrating bell which rings automatic- 
ally when a fuse blows in one of the op- 
erator’s cord circuits, thereby calling the 
attention of the trouble-man. 

A White & Middleton gas engine of four 
brake-horse-power is located in a small 
room in one corner of the basement. This 
machine drives by belt-connection a 1,050- 
watt forty-two-volt Western Electric Com- 
pany’s charging generator set in the main 
terminal and distributing room. This 
generator charges the storage battery in 
daily operation, the battery consisting of 
sixteen chloride accumulators of the type 
“E 15,” manufactured by the Electric 
Storage Battery Company, of Philadel- 
phia. The battery plates are hung in 


for warming the building, and a testing 
table for locating electrical troubles on the 
lines, switchboard, etc. This inspector’s 
test table contains one operating position, 
two test-line circuits to the switchboard, 
one cord circuit, three incoming trunk 
lines, two trunk-line circuits to the main 
frame, voltmeter and keys. The voltme- 
ter has a shunt key for reducing its re- 
sistance from 10,000 to about 200 ohms, 
in measuring low resistances. 

The switchboard is perhaps the most 
interesting feature of the plant. It is a 
standard, central energy, multiple, lamp 
signal, relay board of the Western Elec- 
tric Company’s type No. 8 and is located 
parallel to the wall on the Main street 
side of the operating room. Future ex- 
tensions will be made by a right-angled 
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turn along a line parallel to the company’s 
private alleyway. There is no separate 
board for either toll or trunking business, 
as in large city offices. The capacity of 
the switchboard is nine five-panel, two- 
operator sections, only five of these sec- 
tions being built in at present. There 
ar2 now in service ten operating positions 
—that is, ten operators constitute the full 
complement of the board, seven being 
local or “subscribers’ operators” and three 
toll operators. Provision is also made for 
a recording operator’s position for making 
records of toll business. The capacity of 
the switchboard is 1,500 subscribers’ mul- 
tiple jacks, 800 of which are now installed. 
There are now in use ten toll line multiple 
jacks, twenty recording and local trunk 
multiple jacks, and twenty outgoing 
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tion together for night work, and a night 
bell is installed in the rear of the second 
section of the switchboard. Pay station 
lines are multipled throughout the sub- 
scribers’ multiple jacks. All toll lines, 
direct recording trunks and subscribers’ 
lines are multipled through all the toll 
sections, and the recording operator’s po- 
sition will be equipped in the same man- 
ner as the regular line positions, making 
the system more flexible and better team 
work possible. The switchboard is lighted 
by incandescent lamps, arranged beneath 
reflectors so that light will not be thrown 
into the operator’s eyes. 

The chief operator’s desk is located near 
the main switchboard and is equipped with 
one operating position, three local cord 
circuits, four incoming trunk circuits, 
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MAIN SwITCHBOARD AND CHIEF OPERATOR’s Desk, TRINIDAD OFFICE OF THE 
CoLoRADO TELEPHONE COMPANY. 


trunk multiple jacks. The ultimate ca- 
pacity of each subscriber’s operator’s po- 
sition is 200 answering jacks, 111 of which 
are at present in use. There are in op- 
eration ten answering jacks per toll op- 
erator’s position. The total number of 
subscribers’ answering jacks in use is 760, 
and there are in operation five pay station 
jacks, five recording jacks, twenty two- 
way trunk line jacks, four local switching 
trunks, two test line circuits and one in- 
struction circuit. There are six local toll 
call circuits per position and four through 
toll cireuits per toll operator’s position. 
Suflicient jacks are provided in the trunk 
multiple for locating such additional 
trunks and lines as the company desires 
to install. A key is arranged to throw 
the last toll and first local operating posi- 


four outgoing call wire trunk circuits, one 
instruction circuit, ten monitoring circuits 
to the main switchboard and various keys. 
The desk is equipped for four-party line 
ringing. The operators’ retiring, rest and 
toilet rooms are located next to the main 
operating room on the same floor. 

The system of which the Trinidad office 
forms a part covers practically the entire 
state of Colorado and presents every va- 
riety of operating problems from the main- 
tenance of mountain lines in the wildest 
passes of the Continental Divide at alti- 
tudes of from 12,000 to 14,000 feet above 
the sea, to the provision of service in the 
metropolis of Denver, and the operation 
of ranch lines over the great stretches of 
prairie lands which lie between the Rockies 
and the Nebraska boundary, 
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Purchased Electric Power in 
Factories. 

One of the interesting papers presented 
at the recent convention of the National 
Electric Light Association, in Boston, was 
that on “Purchased Electric Power in 
Factories.” 

This paper classifies the various uses of 
electric motors in factories. The commit- 
tee appointed at the convention of 1903 
formulated and sent to every member of 
the association a circular letter, in which 
most of the common uses of power were 
classified, and certain questions were asked 
in regard to these classes. These ques- 


tions were such as to bring out the more 
important points connected with pur- 
chased electric power. The total number 
of circulars sent out was 462. The num- 
ber of answers received was sixty-one. 
Nineteen reported that they sold no power 
to factories, eleven gave no information or 
answered but one or two questions, and 
thirty-one replied more or less fully. The 
sale of power to boot and shoe factories 
is small. Only ten companies report sell- 
ing any, and these have a total of 354 
horse-power. This amount of horse-power 
is divided among twenty-seven customers, 
an average of thirteen horse-power to each 
shop. Twentv-seven companies supply 375 
printing establishments with 6,247 horse- 
power. Ten companies report cotton fac- 
tories as customers. There are forty- 
eight factories having 3,060 horse-power, 
an average of sixty-three horse-power to 
each factory. One company reports a 
sale of power to a woolen factory. This 
company has five customers, with 115 
horse-power. Twenty-three companies are 
selling power to 172 wood-working shops, 
where 1,953 horse-power are installed. The 
largest motor in this class is of sixty 
horse-power. 'Twentv-nine companies are 
supplying 334 metal-working shops, in 
which are installed 6,744 horse-power. 
The bookbinder is an unimportant user of 
electric power. Seven companies report 
fifteen customers with sixty-nine motors 
and 306 horse-power. The cost of pro- 
duction has almost invariably been re- 
duced by the substitution of electricity 
for steam or gas, the principal factors in 
such reduction being the elimination of 
shafting, the ability to shut down the 
power a part of the time, the saving in 
attendance, and the low rate at which 
electricity is sold. 





The Parkersburg, Marietta & Interur- 
ban Railway Company is extending its 
present power station at Parkersburg, 
W. Va., with Westinghouse-Parsons steam 
turbines. A 400-kilowatt unit will be 
installed, which will operate on 150 
pounds of steam and twenty-eight-inch 
vacuum. Steam will be furnished by 
water-tube boilers, without a superheater. 
The generator will furnish two-phase six- 
ty-cycle current at 2,200 volts, to a single- 
phase distribution system for local light- 
ing. 
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LOST AND UNACCOUNTED-FOR 
CURRENT.' 


BY C. W. HUMPHREY. 


I will endeavor in the course of this 
paper to explain in full the calculations 
of losses, known and unknown, for alter- 
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Fic. 1.—TypicaL TRANSFORMER RECORD 
SHEET. 
nating and direct-current circuits, and 
to give the records of some of the results 
we have obtained and tabulated during 
the past two years. Most of the data 
herein given are compiled from results 
obtained on the lines of the Denver Gas 
and Electric Company. 

Our lines in Denver are now ll 
2,400-volt, single-phase feeders, but the 
calculations are approximately the same 
for all systems of distribution, regard- 
less of voltage, frequency or phase. Even 
in high-tension transmission lines the 
same methods may be used, there being 
no actual losses introduced by inductive 
drops. Most high-tension lines, how- 
ever, have integrating wattmeters on 
both ends of the line. The difference in 
the readings will indicate the total loss 
in transmission. This lcss may be easily 
subdivided into resistance losses and trans- 
former losses. 

Direct-current losses may be calculated 
in much the same manner as those of 
alternatingscurrent circuits, although 
- resistance losses and meter shunt losses 
are all that must be accounted for. We 
found the “drop of potential” method the 
most satisfactory for calculating the line 
losses, following along the same lines as 
described for alternating-current circuits 
(mentioned later). The meter shunt 
losses were taken care of in the same way 
as for alternating currents. 

The different losses in an alternating- 
current system may be classified as fol- 
lows: 

Transformer iron losses. 

Primary resistance losses. 

Secondary resistance losses. 

Meter shunt losses. 

1 Read before the National Electric Light Association 


at its twenty-seventh convention, held at Boston, Mass., 
May 24, 25, 26 and 27, 1904. 
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I will begin with the transformer iron 
losses, and show methods of calculating 
and keeping records of same. We have a 
card index system consisting of two sets of 
cards. One set has a card for each trans- 
former on our lines and also those in stock, 
and shows the date of purchase, where set, 
manufacturer’s number and type, iron 
and copper losses as shown by test, and 
also whether or not the transformer has 
been removed and for what cause as well 
as a retest on its iron loss before it is 
again placed in service. In fact, these 
cards show the entire history of each trans- 
former from the date of purchase up to 
the present time. The other set of cards, 
which we will call the feeder index, 
shows the exact location, make and num- 
ber of transformer, also the number of 
feeder on which it is located. These 
cards are arranged according to location 
and feeder, while the other index is ar- 
ranged numerically according to the make 
and number of the transformer. Our 
records are not as complete as the .above 


= 





Fie. 2.—CurvE SHOWING PRIMARY LOSSES. 


statement might seem to imply, due to 
the fact that these records have all been 
started within the past two years and do 
not include full data on transformers 
purchased prior to that time. 

In a great many instances we have 
tested transformer iron losses while in 
service. We do this in a very unique 
way and without interruption to service. 
We have a small testing board, which in- 
cludes a wattmeter, voltmeter and a small 
variable resistance. To these instruments 
are attached two flexible duplex cables of 
sufficient length to reach from the ground 
to any transformer on any pole. The pri- 
mary fuses of the transformer are pul- 
led, the neutral of the secondary is dis- 
connected (that is, if the transformer is 
on a three-wire network), one side of the 
secondary is left intact and the other side 
is cut, and the wattmeter and resistance 
are inserted in the circuit by means of one 
of the flexible cables, the other cable be- 
ing used for -pressure wires. The sec- 
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ondaries are kept alive by the other trang. 
formers on the system. The resistance 
is then so adjusted that normal voltage 
is impressed across the secondaries of 
the transformer. Readings are then taken 
on the wattmeter, which indicates ap- 
proximately the iron loss and may be cor- 
rected for instrument losses in the usual 
way. 

We also keep up a transformer record 
sheet for the purpose of more readily find- 
ing our transformer iron losses as soon 
as possible after the first month. These 
sheets have a line for each day of the 
month, on which is placed the number of 
transformers of each size and make ac- 
cording to the different headings. On the 
extreme right of the sheet is a column 
for the total transformer iron loss for 
one day. This represents the total twen- 
ty-four-hour loss on that particular feeder, 
which is the summation of all the indi- 
vidual losses pertaining to the trans- 
formers on each line. At the end of the 
month this last column is totalized, and 
this represents the total loss for the month 
on that feeder. Fig. 1 illustrates a typi- 
cal sheet, which will more readily con- 


‘vey the exact idea of these transformer 


record sheets. 

The next known loss to consider is the 
primary resistance loss. This loss has 
been more difficult to ascertain correctly 
and keep up from month to month than 
any of the other known losses. We have 
used four different methods of calculat- 
ing this loss, and will take up each dif- 
ferent method and endeavor to show the 
advantages and disadvantages of each. 

The first method used was to measure 
up the length and size of wire in the pri- 
mary feed, assuming one ampere to be 
flowing from the station to the first di- 
vision point in the feeder, then assum- 





Fig. 3.—LoapD CURVE. 


ing the current to divide proportionally 
to the connected load in each branch of 
the feeder; calculating and summing up 
all losses due to an initial flow of one 
ampere and using that as a constant. 
Then ampere-meter readings are taken 
at. short intervals at the station during 
a period of twenty-four hours, Each 
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of these readings is then squared and mul- 
tiplied by the constant. The summation 
of these losses will give the total primary 
resistance loss for one day. This method 
is fairly accurate, but is long and tedious 
and can not be relied upon any better 
than other more simple methods. One 
point of error in this method is the fact 
that a suspended wire stretches in course 





Fic. 4.—SEcONDARY CoPpPER Lossks. 
of time, making its cross-section smaller 
than it was originally and therefore of 
higher resistanee. Joints and junction 
fuses also introduce errors of more or less 
magnitucle. The results as obtained from 
this system are always considerably 


smaller than actual measured results. 

I next undertook to accomplish the de- 
sired result by placing a recording volt- 
meter at the station and another at the 


centre of distribution and then taking © 


the difference between the two readings 
and multiplying by the load in amperes 
corresponding to the drop in voltage, and 
summing up as in the previous method. 
This would be a very satisfactory method 
if this drop could be ascertained correct- 
ly. A small potential transformer is 
usually employed for the purpose of step- 
ping the voltage down for the recording 
voltmeicr. The ratio of these transform- 
ers, when used on a 2,400-volt feeder, 
would be 20 to 1. These voltmeters can 
not be read with an accuracy closer than 
one volt: therefore it means an error 
which must be multiplied by a constant 
of twenty, and when two voltmeters are 
used, one at the station and one at the 
centre of distribution, it means a possible 
multiplication of an error by a constant 
of forty. This error amounts to consider- 
able where accuracy is essential. 

The next method used was to place an 
integrating wattmeter in the primary lead 
just before it begins to feed,running press- 
ue wires for it back to the centre of dis- 
tribution. Readings were taken the first 


and last of the month, and kilowatt-hour 
readings obtained subtracted from that 
obtained on the station wattmeter for the 
‘ame period. This is a very good method, 
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provided there are no grounds or indi- 
vidual taps taken off between the two 
wattmeters. If this should be the case, 
the results obtained might lead to an er- 
roneous impression. 

The method finally adopted and now 
in use exclusively is a measured resist- 
ance method. With the use of this meth- 
od the feeder must be shut down at some 
convenient time, preferably during light 
load, and the primary fuses of all trans- 
formers pulled; that is, all those on the 
station side of the centre of distribution. 
The primaries are then short-circuited 
at this point and the resistance of the cir- 
cuit is measured by the “drop of poten- 
tial” method with direct current, the di- 
rect current being supplied from a separ- 
ate direct-current machine and the voltage 
varied so as to permit of a series of read- 
ings being taken. The loss is then cal- 
culated by means of ampere readings 
taken at the station at stated intervals, 
the same as in the first two methods. Or 
a better way than calculating each par- 
ticular point is to calculate the losses 
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Fie. 5.—RetcorD or SHUNT METER LOSSES. 


for different amounts of current and plot 
a curve of watt loss and primary am- 
peres. This curve also includes the pri- 
mary copper loss of the transformer on 
the feeder, full load on the feeder being 
considered as the sum of the full-load 
capacities of the different transformers. 
The readings taken at the station may 
then be readily run off on this curve and 
summed up for a period of twenty-four 
hours, full-load copper loss of the trans- 
formers for the entire feeder being the 
sum of the individual losses for all trans- 
formers on the feeder. The copper losses 
of a transformer are assumed to be divid- 
ed equally between the primary and sec- 
ondary windings. This assumption has 
been borne out by tests. Fig. 2 is a 
curve showing the different primary losses, 
as calculated above. 

After losses are obtained for a period 
of one day, the total loss for the month 
must be calculated. This is done by mul- 
tiplying the output on the feeder for one 
day by the number of days in the month 
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and dividing into the total output for the 
month as obtained on the feeder watt- 
meter. This result is squared and mul- 
tiplied by the loss for one day and mul- 
tiplied by the number of days in the 
month. These results will be as close 
as it is possible to caleulate them and 
would be very accurate if it were not for 
the fact that the characteristics of the daily 
load curve change during the different 
seasons of the year. The peak is very 
sharp in the summer with a very small 
morning peak, while in the winter the 
peak is quite broad and the morning peak 
is much more noticeable. For this rea- 
son these losses must be recalculated from 
time to time during the year as these 
characteristics change. Fig. 3 shows a 
curve of one of our principal business 
feeders illustrating these different charac- 
teristics. The greater demand shown for 
March 29 is due to new business on that 
feeder. Evidence of new business is 
shown throughout the curve. Both De- 
cember 18 and March 29 were clear days. 

The kilowatt-hours lost due to primary 
resistance for one year, multiplied by the 
actual cost of generation, will show 
whether reenforcements would pay fi- 
nancially and to what extent they might 
be carried. By cost of generation is meant 
the variable costs, which vary as the out- 
put; it does not include any of the fixed 
expenses. 

The secondary resistance losses are 
somewhat more difficult of accurate cal- 
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culations. Following is the method we 
have used exclusively for our three-wire 
secondary network. 

In this calculation we have had to as- 
sume some things in order to arrive at 
results. The total secondary load is as- 
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sumed to be divided up in proportion 
to the sizes of the different transformers, 
one-half the load on each transformer to 
feed each way, and this amount of cur- 
rent to feed one-fourth the distance be- 
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TABLE 1.—Economy TABLE. 


tween transformers. The assumptions 
have, however, been verified in each case 
by the testing of all transformers on the 
line. This assumption would not hold 
true, however, before we began to test our 
transformers systematically and place 
them on our lines in accordance with 
the actual load carried, instead of de- 
pending, as is the usual custom, upon the 
connected load. We found that the actual 
load carried varied very widely from that 
calculated on a basis of connected load. 

With these assumptions and the size 
and length of the secondary feeds being 
known, the losses may be figured for sev- 
eral different amounts of current flowing 
and plotted in a curve. We also started 
in to figure the loss due to current flowing 
in the neutral, but this loss was found 
to be negligible on our system of distri- 
bution, due to the fact that our trans- 
formers are so evenly balanced that there 
is a minimum flow of current in the neu- 
tral. This is not the case on the ma- 
jority of distributing systems, as most 
of the transformers are in the same con- 
dition as ours were before a systematic 
test was instituted by means of an in- 
strument termed the “portable line 
meter.” The instrument consists of an 
ammeter directly calibrated with a small 
series transformer having a_ two-piece 
iron core hinged together so as to permit 
af its being opened and clasped over a 
wire at any point. With this instrument 
we have been enabled to measure the ex- 
act load carried on a transformer at any 
time, also the amount of unbalancing. 
The loss in the neutral does not vary 
as the per cent of unbalancing and 
is therefore inappreciable for small 
amounts of unbalancing! But in 
most systems of distribution, where this 
unbalancing is quite considerable, it be- 
comes an important item. Unbalancing 
not only increases the losses materially, 
but also decreases the available capacity 
of the transformer quite materially. It 
has been claimed that transformers bank- 
ed together on a three-wire network would 
adjust themselves to the total unbalanc- 
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ing of the feeder. This is not true, as we 
have found transformers of the same 
make and size on adjoining poles consider- 
ably unbalanced on opposite sides; and 
even in cases where transformers are 
banked together on the same pole, they 
will not divide their loads evenly. This 
was very strikingly illustrated by an oc- 
currence that took place here some time 
ago. During a breakdown in an isolated 
plant furnishing power for a_ theatre, 
we were called upon to furnish them with 
light. In order to do this we placed six 
ten-kilowatt transformers and one twenty- 
kilowatt transformer, all of the same make 
and type, just outside of the building 
and connected them up for 110 volts, ty- 
ing them together with a 500,000-circu- 
lar-mil cable which fed the theatre. Fol- 
lowing is the average load in amperes on 
each transformer during operation : 


Size. Load in Amperes at 
108 Volts. 


Kilowatts. 
10 106 
10 93 
10 130 
10 112 
10 90 
10 90 
20 158 


I have also taken into consideration 


Curve 
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Fig. 7.—Montuiy Output AND Losses. 


the resistance losses in the service loops. 
This is taken care of by assuming the 
secondary load to be equally divided be- 
tween the different service loops, and tak- 
ing the average length and size of a ser- 
vice. 

The secondary transformer copper loss 
is taken into consideration in the same 
way as in the primary losses. A curve 
is then plotted of the secondary resist- 
ance loss, secondary transformer loss, and 
service resistance loss, and then a curve 
of the total losses is plotted. A sample 
of one of these curves (Fig. 4) is here 
shown, watts loss being plotted against 
primary amperes. 
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The all-day losses are obtained jn the 
same way as with the primary, using the 
station ampere readings in the same way; 
the station ammeter not being relied upon 
entirely, a standard portable instrument 
being cut in and used, and the switch- 
board meters being calibrated at the same 
time. 

The only known loss now left to deter- 
mine iis the meter shunt loss, a loss that 
one might think at first hardly worth 
considering, but which is nevertheless of 
considerable importance and assumes very 
large proportions in gome instances. The 
loss can be obtained with a greater ac- 
curacy and less trouble than any other 
of the losses. Hach different type and 
size of meter must be tested and the aver- 
age of a number of different tesis taken. 
We use a meter record sheet for our meter 
losses on each feeder very similar to our 
transformer record sheets. These sheets 
are kept up from day to day, and at the 
end of the month the daily losses are sum- 
med up, giving the monthly losses. We 
find it much easier to keep up our records 
in this way from day to day on tiie dif- 
ferent feeders than it is to wait until 
the end of the month and then figure up 
the losses for the past month. It is also 
the most accurate, and the total losses 
may be ascertained much more quickly 
after the first of the month. A sample 
of one of these meter record sheets is 
here given (Fig. 5). 

Our total sales are figured up at the 
end of each month, and as meters are 
read in three different divisions at dif- 
ferent times, the results do not exactly 
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correspond to the monthly output. The 
bills for one-third of our consumers cover 
a period from the first of one month to 
the first of the next month, one-third 
from the tenth to the tenth, and on 
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third from the twentieth to the twentieth. 
This variation might amount to consider- 
able in one month, but, as we figure every- 
thing accumulative from month to month, 
our records are very accurate when fig- 
ured over a space of several months. 

I have now fully explained our methods 
for arriving at our known losses, and it 
will be interesting to note the results ob- 
tained in some of our feeders for the 

ast yeat. We have twenty-four differ- 
ont feedurs on all of which the bove records 
are kept from month to month. I have 
plotted graphically the losses on some of 
our feeders, showing variation of losses 
from month to month and the gradual 
but steady decrease in the unknown 
losses. ‘The first curve (Fig. 6) is that 
of a residence feeder, which we desig- 
nate as | West. It will be noticed that 
the output and sales have increased very: 
rapidly. A slight hump will be noticed 
in the output during October; this is 
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with a three-wire secondary network, 
with the exception that there are still 
some instances where individual trans- 
formers are used, due to the sparsely set- 
tled territory it covers. 

This tabulation shows several very in- 
teresting things. During the first two 


months the individual transformers 
were done away with and replaced with 
a three-wire network showing a reduc- 
tion in transformer iron losses from 6,475 
kilowatt-hours to 2,560 kilowatt-hours, a 
decrease of a little over sixty per cent. 
At the same time the lost and unaccount- 
ed-for has taken a jump of nearly 170 
per cent. The output and sales increased 
considerably the same month, due to com- 
bining another feeder with this one, ad- 
ding 387 consumers, which were changed 
over at the same time to a three-wire 
distribution. In this instances we in- 
creased our sales to nearly double the 
original amount and decreased our trans- 
former iron loss to about one-half the 
original amount. The primary and sec- 
ondary resistance losses were increased 


~ Record of Current Made. Sold, and Lost. Feeder No /7 
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TABLE II.—CoMPLETE RECORD SHEET. 


due to some unknown loss, as the curve 
of salus does not show this characteris- 
tic, neither does the curve of known losses. 
It will be noticed that both the primary 
and secondary losses show a steady in- 
crease (ne to the increase in the output. 
The transformer iron loss remains about 
the same and so do the meter shunt losses. 
The relation that the sales show to the 
output varies from 59.3 per cent to 80.5 
per cent, being almost a steady increase 
from bezinning to end, the unknown loss 
increasing at about the same rate as the 
output for the first two months, drop- 
ping off the next month, and then re- 
maining about the same for the remain- 
der of the period, although both the sales 
and output inereased considerably. 

In table No. 1 is a tabulation of an 
alternating-current feeder for a period of 
six mouths. During that time the feeder 
was changed from a 1,000-volt individ- 
wal transformer system to a 2,000-volt 


considerably, due to the increase in the 
output of the feeder. 

A complete record sheet (table No. 2) 
is here shown of one of our principal 
business feeders, the same as is kept for 
all the rest of our feeders. One of the 
interesting things on this feeder is that 
the watts per lamp of output remained 
about the same for the entire year, while 
the watts per lamp of sales increased dur- 
ing the same period to nearly double. The 
sales increased from 41.6 per cent to 83.5 
per cent, the known losses remained about 
the same, while the unknown losses de- 
creased from 48.4 per cent of output to 
only 5.22 per cent. 

Our lost and unaccounted-for current 
has been systematically followed up and 
decreased very materially. This un- 
known loss is due to leakage through 
grounds, faulty meter registration, errors 
and theft. These losses have been plot- 
ted graphically as shown in Figs. 7 and 8. 
Each circuit is tested for grounds, and 
when found these are traced down and 
removed. 

The greater part of our lost and un- 
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accounted-for current was found to be 
due to thefts. These were found by sys- 
tematic inspection of service loops and in- 
terior wiring. Theft of current was 
found to be done usually by tampering 
with the wiring, removing pressure wires 
and jumping out meters, installing 
lamps ahead of the meter, and in some 
instances tampering with the meter so 
as to retard its rotation. Some of these 
things are very difficult to find, especial- 
ly in cases of concealed wiring. Some cases 
of slow meters were found by placing 
a check meter on the secondary of a trans- 
former feeding a three-wire district, mak- 
ing an isolated district of it by open- 
ing up the junction fuses on each side 
of the transformer. We have quite a 
number of ampere-hour meters on our 
circuits, which accounts for some of the 
lost and unaccounted-for, as an ampere- 
hour meter will not start on less than 
two to four 16-candle-power lamps. A 
check meter was placed on one district 
having nine ampere-hour meters and 








eleven integrating wattmeters. The re- 
sults were as follows: 
: Kilowatt 
Hours. 
Registered on house meters ......... 331.54 
Shunt loss on 11 meters.......... ... 6.1 
IROMMNS os awseasy eiwewecans 337 .64 
Consumption as shown by check me- 
SOata oso acamaddtuadecedaukes 367.3 
MM oa nu ccadickuceecoeanne 29.75 


or 8.1 per cent. 


About the only absolute method of pre- 
venting theft of current, and as yet only 
adopted in isolated instances, is to place 
all meters on the pole. This could be ac- 
complished in the business districts of 
the city by placing a number of meters 
in one box on a pole and running all 
services from this box and, where pos- 
sible, bunching the wires in one cable. 
This would be especially advantageous 
where feeding a large number of con- 
sumers in a large business block, and 
where the running of such a cable would 
not be more objectionable than the pres- 
ent practice of bussing such a building. 
The principal advantage of such a sys- 
tem would be the impossibility of steal- 
ing current from the light company. We 
should be getting paid for all current 
distributed and our losses would certain- 
ly be materially and permanently de- 
creased. . 

I have now fully discussed all the prin- 
cipal items relative to the calculations 
of lost and unaccounted-for current. The 
importance of an analysis of the output 
of an electric station can be readily seen 
by the results given in this paper, and in 
the majority of instances such an anal- 
ysis will show such startling results as 
will lead to investigations that will pay 
for the time and trouble many times 
over. A glance at-table No. 2 under the 
column headed “Cost of Lost and Un- 
Accounted-for Current” will readily show 
that a considerable amount of money can 
be spent toward decreasing the lost and 
wnaccounted-for current. In no other 
way about a central station can money 
be spent more profitably. 
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BOOK REVIEWS. 


“The Theory of the Lead Accumulator.” 
Dr. Friedrich Dolezalek. Translated from 
the German, with the sanction of the author, 
by Carl L. von Ende, Ph. D (Goettingen). 
New York. John Wiley & Sons. Cloth. 5 by 
71% inches. 241 pages. 30 figures. Supplied 
by the ELectricaAL Review at $2.50. 


This is a book which has been looked 
for for some time. The original, where it 
could be read, has been regarded as one 
of the most valuable contributions to the 
literature of this subject. Its value to 
the English-speaking student certainly 
makes the translation worth while. Chap- 
ter i deals with the chemical theory of 
origin of current; chapter ii, thermody- 
namical theory of origin of current; chap- 
ter iii, the osmotic theory of origin of 
current; chapter iv, variation of electro- 
motive force; chapter v, variation of elec- 
trode potential with acid concentration ; 
chapter vi, temperature coefficient ; chap- 
ter vii, influence of external pressure; 
chapter viii, behavior during charging and 
discharging; chapter ix, reversibility; 
chapter x, changes in the open cell; chap- 
ter xi, internal resistance; chapter xii, 
capacity; chapter xiii, degree of efficiency ; 
chapter xiv, changes in the cell during 
formation, and chapter xv, methods of 
measurements. Chapter xvi gives, in 
tabular form, the density and percentage 
strength of mixtures of sulphuric acid 
and water. There is a carefully compiled 
index, and the plates illustrating the vari- 
ous chapters have been carefully made, 
and are of such size as to allow the deflec- 
tions of the curves to be plainly visible. 


“Conversion Tables.” Carl Hering. New 
York. John Wiley & Sons. Flexible leathe;. 
200 pages. 414 by 7 inches. Printed on thin 
paper. Supplied by the ExLectricaL REVIEW 
at $2.50. 


This is the first of several volumes in 
preparation by the author, which are in- 
tended to contain collections of data con- 
veniently arranged for ready reference. In 
this first volume, all the various measures 
used in practice—more especially by en- 
gineers and physicists—are given, with 
their values in terms of as many of the 
others as they are likely to be converted 
into in practice. The reciprocals of these 
are also given, thus enabling every calcu- 
lation involving the conversion of one 
measure into another to be reduced to a 
single simple multiplication. Moreover, 
they are stated in such a form that errors 
due to dividing, instead of multiplying, 
are avoided. It has been the intention to 
include every unit or measure used in 
practice, besides many that are obsolete, 
but are occasionally met with. The more 
useful foreign units or measures have also 
been added. These conversion factors are 
not compiled, but have all been especially 


‘personal examination. 
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recalculated for this volume, under the 
direction of the author, from the exact 
legal values, as far as such values existed. 
This is a book which must be carried 
about and used, in order that its value 
may be appreciated. A cursory glance 
will not make its importance apparent, 
and its true significance will only be 
realized after it has been used for some 
time. A handy reference book, contain- 
ing factors of conversion arranged as they 
are in the present volume, is of peculiar 
interest to the engineer and physicist. 
That there has been a vast amount of care- 
ful work expended is very evident. A 
complete index renders the finding of any 
particular factor extremely easy. 


“Compendium of Drawing.” In two parts. 
Compiled from the courses of the American 
School of Correspondence of Armour Insli- 
tute of Technology. Cloth. 500 pages in 
each volume. 61%4 by 10% inches. Numerous 
illustrations. Supplied by the ELecrricaL 
REVIEW at $3 per volume or $5 per set. 


These volumes, as mentioned above, are 
compiled from the courses of the Ameri- 
can School of Correspondence, and take 
up mechanical drawing, machine design, 
sheet-metal draughting, shades and shad- 
ows, pen and ink rendering, perspective 
and architectural lettering. They are di- 
vided into two parts, part one being de- 
voted to the architectural] or artistic side, 
and part two to the mechanical or prac- 
tical side. Part one consists of seven of 
the forty-five regular instruction papers 
in the architectural course. The chief 
aim of the work is to acquaint the public 
with the scope and practical value of 
these papers, through an opportunity for 
If the reviewer 
understands it correctly that part one 
consists of but seven of the forty-five 
regular instruction papers, then the com- 
plete course must indeed be comprehen- 
sive. The course of instruction appears 
to be laid out with a view of taking the 
learner from the absolute rudiments of 
the subject, and assumes that the student 
has but a slight degree of knowledge of 
geometry. In turn, he is taken through 
the elements of geometry and geometrical 
definitions, and given simple lessons in 
descriptive geometry. There are numer- 
ous examples which, if carefully followed, 
will train the student in precision and 
give him a good understanding of the 
principles of projection. These are taken 
up as an evolution, and the course of in- 
struction proceeds by easy stages from 
straight-line projection to intersections 
and developments. A good deal of valu- 
able information is given with regard to 
lettering, and it is pleasing to note that 
freakish or bizarre lettering is left out 
entirely from this course of instruction. 
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Tracing and blue-printing are taken up 
and there are several good formulas for 
the preparation of blue-print solutions 
and black-print solutions, both for white 
lines on a blue ground and for black lines 
on a white ground. This latter formula 
should be universally known and made use 
of. In making prints for typographical 
reproduction, there is always more or less 
trouble in reproducing a line drawing 
from a blue-print. This should always be 
made, where possible, with black lines on 
a white ground, so that, by the simple 
electro-engraving process, it may be repro- 
duced in zinc for intaglio printing. The 
chapter on shades and shadows does not 
seem to be commensurate with this part 
of the subject. One of the most difficult 
problems for the ordinary student to mas- 
ter is the proper method of constructing 
shade lines and shadows. The chapters 
on perspective drawing are properly taken 
up, the student first becoming familiar 
with the theory of perspective and planes 
of projection. Following this, there are 
elementary problems which are intended 
to bring the student to the methods of 
the revolved plan by easy stages. The 
lessons in perspective, however, do not 
go beyond very elementary instruction. 
Numerous examples of rendering are 
given, and the chapter on architectural 
lettering is very complete. On _ the 
whole, the lessons dealing wit! the 
mechanical or practical side of the 
subject appear to be more complete than 
those on the architectural or artistic side. 
The student must not lose sight, however, 
of the fact that, before the lessons in ma- 
chine designing can be properly appre- 
ciated, he must have a thorough ground- 
ing in the principles of projection, de- 
scriptive geometry and perspective, along 
with shades and shadows, as laid down in 
part one. A chapter on sheet-metal pat- 
tern draughting and tinsmithing is in- 
cluded in the machine-designing course, 
and this is rather an exception to the or- 
dinary mechanical engineering text-book. 
The chapters on tinsmithing and sheet- 
metal work are very complete, and should 
prove of value to those artisans who 
have not ‘had an opportunity of at- 
tending a technical school, and who there- 
fore lack a great deal of information 
which would be of value to them in their 
work. Following each section there is a 
list of questions or plates,. which consti- 
tutes the regular examination of the 
American School of Correspondence. _ 
These offer the reader a means of testing 
his knowledge of the subjects treated. The 
inability to answer these questions or t0 
solve the problems will serve to show the 
necessity for further study. 
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TELEPHONE ENGINEERING—VI. 
BY J. C. KELSEY. 


coMMON BATTERY TELEPHONE SYSTEMS— 
BATTERY REPEATING COIL 
SYSTEM—A” CIRCUIT. 


SINGLE 


When the fundamental telephone pat- 
ents expired, the independent telephone 
interests took to the field, and franchises 
were obtained in many of the larger west- 
erm cities. They promised an improved 
service, dispensing with the grounded 
line, the turning of the handle to call 
central, and the impossibility of secur- 
ing a second connection. In fact, they 
promised double disconnect common bat- 
tery scrvice. This naturally caused the 
licensee companies of those cities con- 
siderable alarm, as they were too well 
aware of their weakness to meet such com- 
petition with their series grounded line 
service, and other kindred systems. Their 
urgent demands forced the Western Elec- 
tric Company to put out a system yet in 
the experimental stage. This system has 
been described in article iv, Fig. 6, in 
which the particular features were the 
four-volt lamp, the numerous storage bat- 
teries and corresponding charging gener- 
ators, the repeating coil in the cord cir- 
cuit, and the local battery transmitter 
in the operator’s set. 

The multi-voltage’ system is very suc- 
cessful from the operating standpoint. 
There is some trouble due to cross-talk 
hetween the operators, caused by the use 
of a battery common to each alternate 
transmitter. This could be eliminated, 
were it not that the battery is also used 
for lighting the line lamps, and conse- 
quently has to be out of service during 
This switching makes it neces- 
sary that the terminals, common to both 
hatteries, shall be mounted on a switch- 
hoard, necessarily some distance away 
from the battery bus-bars. The individ- 
tal transmitter pairs terminate at this 
common terminal, and all have a common 
path to the battery, at least ten feet. This 
common path causes an opportunity for 
a fluctuating drop of potential, which 
would not exist at the battery bus-bans, 
wl thereby affecting every primary cir- 
cuit. If voice currents cause this fluctu- 
ating drop, cross-talk is heard at all oper- 
ating positions. 

There was another defect. Licensee 
companies had in operation many ground- 
«| lines—they have at this day, from 
considerations of rates. A new system 
had to possess the characteristic of. suc- 
cessfully connecting metallic and ground- 


ed lines. ‘This problem the independ- 


charge. 
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ent designers have not had to meet. The 
repeating coil, wound in the usual fash- 
ion, shown in Fig. 6, does connect metal- 
lie and grounded lines quietly, providing 
that the metallic line is free from strong 
electrical disturbances. If the metallic 
line runs parallel with a trolley line for 
a considerable distance, a connection 
made with a grounded line is so noisy 
that conversation can not be heard. A 
metallic ‘line run on a pole line for a 
couple of miles, paralleling the trolley, 
attains an electrostatic potential equal 
to the electromagnetic potential of the 
trolley line; ordinarily 600 volts with 
respect to the earth. This charge on the 
line at 600 volts potential goes quietly 
to ground in equal amounts through each 
quarter of the repeating coil on that half 
of the circuit, such as R,P, and R,P,, if 
the calling cord is in connection with this 
long disturbed metallic line. If the 
other half of the coil R,P, and R,P, were 
connected to another metallic line, there 
would be no unbalance caused, and a 
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eight-volt battery, in series with the cut- 
off relay. The act of testing a jack, into 
which a plug has been inserted, causes an 
extra path for the current to take. That 
path is through the quarter of the re- 
peating coil between ground and the tip 
of the plug. It has a resistance between 
twenty and thirty ohms, which is virtual- 
ly the same as the cut-off relay. The 
lamp then is placed in an eight-volt bat- 
tery circuit in series with two windings 
in parallel, twenty and twenty, or ten 
ohms. This causes the lamp to flash from 
an overvoltage of 30 per cent, which is 
destructive to any commercial lamp. What 
is worse, each operator testing usually 
gives the lamp cord three flashes. When 
shunted out, it is protected, but the de- 
struction of from six to nine cord lamps 
to one line lamp tells the story. 

The standard single battery system is 
composed of ten series storage cells, with 
one end cell. During charge, the system 
gets its energy from the ten cells, and 
upon discharge, from the eleven cells. 

















= 





Common BATTERY TELEPHONE SysTEMs. 


quiet connection would result. But con- 
sider the half R,P,; and R,P, connected 
to a grounded line. As a ground exists 
on the line, and one exists at the battery. 
the quarter of the coil R,P, will be short- 
circuited. This will affect R,P,, inas- 
much as it will make R,P, non-inductive. 
This causes an unbalance, in which R,P, 
is a non-inductive resistance, and RK,P, 
an inductive resistance, on opposite sides 
of the battery. The charge on the line 
is alternating in character, therefore the 
side R,P, offers a different resistance 
to the passing current of charge from 
R;P;, hence a plain law of balance is 
broken, and the line and the whole con- 
nection made noisy. 

The multi-voltage system is more ex- 
pensive to maintain. It means a greater 
number of storage plates, greater num- 
ber of commutators, a larger switch- 
board, and a greater amount of space 
taken up. The four-volt lamps are liable 
to destruction, particularly in the cord cir- 
cuit. The lamps get a current from an 


During charge the voltage of the cells be- 
comes two and one-half or twenity-seven 
and one-half volts for the entire battery 
of eleven cells. As _ twenty-four-volt 
lamps are used in the line signals, it is 
not desirable to have such an overvoltage, 
which would be fourteen per cent. If 
ten cells are in use during this charge, 
then the lamps get only a slight over- 
voltage and then for a few hours only. 
When the charge ceases, the cells quickly 
fall to normal voltage of two volts, and 
the entire eleven will only make twenty- 
two volts, which is enough to brighten the 
lamps. It is plain that the higher the 
voltage of the lamp, the less destructive 
becomes a change of a few volts. 

The act of calling central is the same 
as in Fig. 6. The only change is shown 
in Fig: 10, in which the pilot relay is 
operated in a very different manner. The 
cut-off relay COR, connected between 
sleeve and ground, has a resistance of 
thirty ohms. The line signal or relay LR 
is in the neighborhood of sixty ohms. The 
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operation of the relay PR does not de- 
pend upon the presence of the lamp or 
shunt at all. For each panel, from twenty 
to forty line lamps, there is one pilot re- 
lay and lamp. When the subscriber re- 
moves his receiver, the current flows 
through LR, energizing it, causing the 
contact ¢ to meet the armature of the re- 
lay, and giving a path through the line 
lamp LL and battery. At contact c is an- 
other connection, which is a 300-ohm coil, 
ending at a strap wire, which gives a con- 
nection to the battery through the relay 
PR. When the armature of LR grounds 
the contact c, the current not only flows 
through LL, but it flows through the re- 
lay PR, and the 300-ohm coil, energiz- 
ing PR and lighting PL. 

The act of answering the connection, 
inserting the plug P,, in Fig. 10, causes 
a current to flow through relay COR, 
which energizes and opens the circuit 
through battery and relay LR. When re- 
lay LR releases its armature, the lamp 
LL is extinguished, its circuit being open. 
Contact c being free also opens the cir- 
cuit through PR, and the pilot lamp goes 
out. If the night bell relay, in circuit 
of PL, was in circuit, it would ring a 
bell as long as PL remained lighted. Dur- 
ing the day, the night bell relay is short- 
circuited. 

Inserting the plug P to answer the call, 
restores battery to the subscriber through 
R,P, and R,P, and R,P, and R,P,, 
and the corresponding tip and ring con- 
tacts of plug and jack. It also causes the 
battery to flow through eighty-three-ohm 
resistance and the lamp AL, through the 
sleeve contacts of plug and jack, through 
the relay COR. ALisa lamp of 120 ohms 
hot resistance, and requires one-tenth of 
an ampere of current. If placed in series 
with relay COR, thirty ohms, the lamp 
would burn too brightly. A twelve-volt 
lamp, with a resistance of 120 ohms, placed 
in a twenty-four-volt battery circuit, re- 
quires a series resistance of 120 ohms. 
As COR has thirty ohms, there remains 
ninety ohms to be placed in the circuit. 
But the average voltage is twenty-two, 
hence, the resistance in series is wound to 
eighty-three ohms, and compensates for 
this difference. But the lamp will not 
light, as the removed receiver causes cur- 
rent to flow through relay AR, which is 
the same non-inductive relay shown in 
Fig. 6. This relay closes the contacts of 
a forty-ohm shunt about AL, which with 
the aid of the opalescent shade gives it 
the appearance of extinguishment. 

The student invariably asks, why not 
make relay COR with a resistance of 120 
ohms, and save the extra eighty-three-ohm 
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winding? Another one will ask, why not 
leave COR with twenty ohms as formerly ? 
In Fig. 6 the insertion of the plug puts 
an ostensible eight-volt potential on the 


sleeves of the multiple of jacks. When ~ 


the operator tested, by touching the tip 
of her plug to this sleeve, a current flowed 
to ground through the repeating coil quar- 
ter produced by four volts potential, as 
the sleeve of the jack is really only four 
volts from the ground. The current from 
four volts is sufficient to give the operator 
a decided busy click, without being too 
loud, or causing an excessive current in 
the coil winding. In Fig. 10, if the cut- 
off relay is twenty ohms, the sleeve of 
the jack will have a potential above 
ground of one-twelfth of the battery volt- 
age, or two volts. That will not give a 
strong enough test. If thirty ohms is 
resistance, it will have a potential of 
one-eighth of twenty-four volts, or three 
volts. That will give a proper busy click. 
The operator has enough natural annoy- 
ance, besides a sharp disagreeable test, 
and the repeating coil winding of sixty 
ohms would not be benefited by making 
and breaking a battery of twenty-two or 
twenty-four volts through it. 

After inserting the plug, the operator 
throws the listening key LK, placing the 
receiver and induction coil secondary 
across the line. In the ring side of the 
listening circuit is placed a condenser K,, 
which prevents the operator from re- 
ceiving a vicious receiver click when the 
key is thrown. It also prevents confusion 
of signals. Between the listening key and 
the listening set is the ring-down key 
R,D,K,, common to the entire operator’s 
position. The transmitter T is placed in 
a circuit including the primary winding 
of twelve ohms and the main common 
battery. To pass twenty-volt battery cur- 
rent throug. a transmitter, even with 
twelve ohms 1n series, will heat it, and 
cause it to “fry.” To prevent this con- 
dition, a 140-ohm resistance RET is 
placed in the cireuit. But this does not 
prevent cross-talk between the operators. 
It is obvious that this 140-ohm resistance 
lacks a core of iron. With a core of iron 
in the core, any fluctuations of the bat- 
tery will be flattened out and not heard 
in the receiver. If this impedance will 
prevent cross-talk by reason of its iron 
core, it will also prevent the actual use 
of the transmitter, because it will flatten 
out every impulse of current passing 
through it, and not a sound will be in- 
telligible in the receiver. To use this 
transmitter and prevent this flattening out 
of the impulses, a condenser is placed in 
the circuit connecting the grounded side 





of the battery and the intersection of the 
140 impedance and the primary winding, 
It simply takes the place of the battery 
during operations. 

The condenser necessarily takes the 
place of the battery, on account of the 
element of time entering into the rise 
and fall of current passing through a cir- 
cuit containing impedance. Suppose the 
condenser missing, and a single impulse 
given to the diaphragm which would cause 
it to move forward and backward. The 
moving forward causes a decrease in the 
resistance of the primary circuit. The 
current tends to rise in value accordingly, 
and induce the impulse into the secondary 
winding without distorting the form of 
the impulse wave. But the current can 
not rise to full value swiftly enough, be- 
cause the impedance prevents it. There- 
fore, the induced wave is flattened out, 
and the sound in the secondary and re- 
ceiver would not resemble the sound given 
to the transmitter. As the diaphragm falls 
back, the current due to the forward 
movement has just arisen to its full value, 
and is too late to be of service. So it 
starts to fall in proportion to the back- 


' ward movement of the diaphragm, with 


the same result. It is too slow. The in- 
duced wave is flattened out too. With a 
condenser K, it acquires a pressure pro- 
portional to the normal resistance of the 
transmitter. When the forward motion 
of the diaphragm takes place, it discharges 
an instantaneous impulse into the pri- 
mary, while the current from the bat- 
tery is trying to do it. The backward 
motion of the diaphragm causes a lower- 
ing of the current value, which is in- 
stantaneous, because the current passes 
into the empty condenser instead of hav- 
ing to fall through impedance. ‘I'here- 
fore, the induced wave retains its form, as 
the impedance effect is counteracted by 
the capacity effect. 

Finding the number desired, the op- 
erator tests just as she did in Fig. 6. 
Finding the line unused, she inserts the 
plug, and momentarily throws key RK. 
This allows alternating current to pass 
through the subscriber’s condenser and 
ringers, whereupon the subscriber answers. 
The removal of the receiver causes the 
relay CR to become energized, and place 
the contacts of a forty-ohm shunt about 
the lamp CL. Both AL and Cl. light 
up, when both parties hang up receivers. 
The operator pulls down connection with- 
out challenge. 

The repeating coil of the cord circuit 
has eight windings, so arranged that the 
connection of any metallic line with a 
grounded line may be quietly accom- 
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plished. As shown in Fig. 10, R,P, and 
R,P, are windings between the tip of the 
answering plug and the ground, R,P; and 
R,P, are the windings of the quarter of 
the coil between the battery and the ring 
of the answering plug, R;P; and R,P, are 
the windings of the quarter between the 
ground and the tip of the calling plug, 
and R,P, and R,P, are the windings of 
the quarter of the coil between the bat- 
tery and the ring of the calling plug. 
Each eighth of the quarter of the coil is 
wound on opposite ends of the core; for 
instance, R,P, and R,P, are on opposite 
ends, also R,P, and R,P,, and as well RP; 


and R,},, and the remaining quarter R;P, 
and R.P,. R,P, and R;P; are wound on 
the core together, likewise R,P, and R,P,; 
also R,?, and R,P;, and R,P, and R,P,. 

If the answering cord may be supposed 
to have a grounded line on connection and 
the calling cord in connection with the 
long much-disturbed metallic line, having, 


therefore, a high electrostatic potential of 
600 yolis, the charges on each side of the 
line will flow through their respective 
quarters of the coil to ground in equal 
amounts, because each quarter offers the 
same retarding effect. The charge on the 
tip side will flow through R,P, and 
R;P,, and that on the ring side through 
RP, and R,P; The answering half 
of the coil being on a grounded connection 
causes R,P, and R,P, to be idle, only 
RP; und R,P, fulfilling the duty of 
repeating. Unlike the coil of the original 
system in Fig. 6, it was discovered that 
short-cireuiting the idle quarter of the 
coil of Fig. 10 seriously impaired trans- 
mission, therefore causing the idle quar- 
ter to be left open. The reason for this 
is that each end of the coil is affected 


because there is a short-circuited coil on 
each end, therefore rendering the entire 
coil partially non-inductive. A partially 
non-inductive coil would not repeat al- 


ternations of current efficiently, and of 
course could not be used. Leaving the 
idle coil open solves the transmission prob- 
lem. 


Considering R,P, and R,P, idle and 


Open, let us examine the inductive condi- 
tion of the coils, with a view of their in- 
fluence upon the retarding effect of the 
respective eighths of the disturbed side. 
The tip quarter would have a stronger 
retarling effect, that is, R,P, and R,P; 
would not be weakened by the mutual 


effects of R,P, and R,P,, while the active 
Windings R,;P; and R,P, would weaken 
R,P; and R,Ps, consequently causing un- 
balance were it not for one thing. It is 
that R.P, and R,P, are wound on the 
same end of the core, and are in exactly 
the saiie manner weakened by the pres- 
ence of R,Ps, and strengthened by the 
absence of R,P,. Likewise, R;P, and 
R,P, are on the same end of the core, and 
are mutually weakened by the presence of 
.P,, aud weakened by the absence of 
R,P,. Therefore, a retardation balance is 
Maintained in each quarter of the coil 
during grounded conditions. 
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The Electric Locomotive for the 
New York Central. 

The new electric locomotives which are 
being built for the New York Central & 
Hudson River Railroad Company at 
Schenectady, by the General Electric 
Company and the American Locomotive 
Company, differ radically in their elec- 
trical features from any electric locomo- 
tive hitherto constructed. 

The motors are bipolar gearless, the 
magnetic circuit, the field windings and 
the motor poles being integral with the 
locomotive frame and spring supported. 
The pole-faces which are laminated are 
vertically tangential to the armature, thus 
providing for vertical movement of the 
locomotive frame with attached poles with- 
out affecting the armature air-gap. The 
armature is assembled on a quill which is 
pressed solidly on the axle. The dual 
weight of the assembled rotating part, in- 
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Harlem division, a distance of thirty-four 
miles and twenty-four miles, respectively. 

These conditions were, briefly, that the 
successful bidder should furnish an elec- 
tric locomotive, capable of maxing two 
regular successive trips of one hour each 
between Grand Central station and Croton 
with a total train weight of 550 tons, a 
single stop in each direction and a lay- 
over not to exceed twenty minutes. In 
addition to this it was provided that a 
similar schedule should be maintained 
with somewhat lighter trains making more 
frequent stops. Finally, it was provided 
that with a total train weight of 435 tons, 
the electric locomotive should be able to 
tun from Grand Central station to Croton 
without stop in forty-four minutes, and, 
with one hour layover, be able to keep 
up this service continuously. This ‘last 
schedule is the equivalent of the present 
timing of the Empire State Express, 
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cluding the armature, axle and wheels, is 
less than on many steam locomotives, and 
there being no uncompensated reciprocat- 
ing parts there is a perfect rotative bal- 
ance. 

This design was submitted in accord- 
ance with specifications prepared by the 
electric traction commission appointed by 
the railroad company, the members of 
which are William J. Wilgus, fifth vice- 
president, N. Y. C. & H. R. R. R.; John 
F. Deems, general superintendent of mo- 
tive power of the railroad company; Bion 
J. Arnold, Frank J. Sprague, and George 
Gibbs. The secretary to this commission 
is Mr. Edwin B. Katte, electrical engi- 
neer of the railroad company. 

This commission, after careful delibera- 
tion, had prescribed the conditions which 
must ‘be fulfilled by electric locomotives 
taking -the place of steam locomotives as 
far as Croton on the Hudson River line 
and as far as North White Plains on the 


though the latter has a somewhat lighter 
train. 

Specifications embodying these condi- 
tions were prepared by the commission 
and sent to all the principal electrical 
manufacturing companies both here and 
abroad. It will be obseryed that no re- 
striction was placed on bidders as to 
whether direct or alternating current was 
to be used. The successful bidders were 
the General Electric Company in conjunc- 
tion with the American Locomotive Com- 
pany. The choice.of a direct-current type 
of locomotive was dictated largely by its 
known reliability of service, owing to the 
amount of experience which had been ac- 
cumulated-with the direct-current motor. 

The new electric locomotive will be 
thirty-seven feet in length over all. The 
wheel base will consist of four pairs of 
motor wheels and two pairs of pony truck 
wheels, the length of the total wheel base 
being twenty-seven feet; and of the rigid 
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wheel base, consisting of the four pairs 
of motor wheels, thirteen feet. 

The diameter of the driving wheels will 
be forty-four inches and of the truck 
wheels thirty-six The driving 
axles will tbe eight and one-half inches 
in diameter. 

It will be what is known as a double- 
ender and will weigh approximately 190,- 
000 pounds. 

The frame will be of cast steel, the side 
and end frames being bolted together at 
machined surfaces and stiffened by cast- 
The journal boxes 
and axles will be designed to permit suffi- 
cient lateral play to enable the locomotive 
to pass easily around curves of 230-foot 


inches. 


steel cross transoms. 


radius. 

The superstructure of the locomotive is 
to be of steeple form, so designed as to 
offer the least practicable wind resistance 
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type, the laminations being assembled on 
a quill which will be pressed on the axle. 
The winding will be of the series drum- 
barrel type. ‘The conductors will be de- 
signed so as to avoid by-currents and will 
he soldered directly into the commutator 
segments. 

The commutator will be supported on 
the quill. The commutator segments will 
be made of the best hard-drawn copper 
and will have the ears integral with them- 
selves. The brush-holders will be made 
of cast bronze and mounted on insulated 
supports attached to the spring saddle over 
the journal, maintaining a fixed position 
of the brush-holder in relation to the 
commutator. : 

Unlike the ordinary four-pole motor, 
where the magnetic circuit is made 
through a separate box casting, the mag- 
netie circuits in this type of electric loco- 
motive are completed through the side 
and end frames. The pole-pieces are cast 
in the end frames and there are also 
double pole-pieces between the armatures 
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The control system will also be. semi. 
automatic in its action, as it will provide 
a check on the rate of acceleration of the 
train, which the engineer can not exceed 
while he may accelerate at any slower rate 
if he so desires. Should two locomotives 
break apart, the control current wil] be 
automatically and instantly cut off from 
the second locomotive without affectine 
the ability of the engineer in charge to 
control the front locomotive under his 
charge. The control system is designed 
for a minimum of 300 volts and a maxi- 
mum of 750 volts. 

The weight which will rest upon each 
of the driving wheels of the electric loco- 
motive will be about 17,000 pounds, 
Proper distribution and division of the 
weight among axles will be accomplished 
hy swinging the main frames from a sys- 
tem of elliptical springs and equalizing 
levers of forged steel, the whole being so 
arranged as to cross equalize the load and 
furnish three points of support. 

The locomotive will be provided with 
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consistent with the adequate housing of 
the apparatus and its convenient opera- 
tion. The cab is designed so as to afford 
a clear view of the track. The whole of 
the superstructure is to be of sheet steel 
with angle iron framing, and the doors 
and windows of the cab are to be fire- 
proof, 

The driving power of the locomotive 
will be furnished by four 600-volt direct- 
current gearless motors, each of 550 horse- 
power. This will make the normal rating 
of the locomotive 2,200 horse-power, with 
a maximum rating of about 2,800 horse- 
power, or about fifty per cent greater than 
that of the largest steam passenger loco- 
motives now in service. 

The armature will be mounted directly 
on the axles and will be centered between 
the poles by the journal boxes, sliding 
within finished ways in the side frames. 
The armature core will be of the ironclad 


carried by bars which act as part of the 
magnetic circuit. 

The pole-pieces will ‘be shaped so that 
the armature is free to move between 
them with ample clearance on the sides. 
As the poles move up and down with the 
riding of the frame on the springs, they 
will always clear the armature, and pro- 
vision is made so that the armature will 
not strike the pole-pieces even if the 
springs are broken. The field coils will 
be wound on metal spools bolted to the 
pole-pieces and will consist of flat copper 
ribbon. 

The Sprague-General Electric multiple- 
unit control will be used on this type of 
electric locomotive. There will be two 
master controllers in the cab, so placed 
that the operating engineer looking ahead 
will always have one of these under his 
hand. The control system will permit two 
or three locomotives to be coupled to- 
gether in any order in which they happen 
to come and to be operated as one unit 
by the engineer in the leading cab. 


R. R. R. 


all the usual accessories of a steam loco- 
motive, including an electric air com- 
pressor to furnish air for the brakes; it 
will have whistles, a bell and an electro- 
pneumatic sanding device and _ electric 
headlights at each end. The interior of 
the cab will also be heated by electric 
coils. 

In actual performance this locomotive 
is expected to give better results than any 
engine hitherto placed upon rails. With 
a light train the locomotive is expected to 
give speeds up to seventy-five miles an 
hour and with heavier trains similar 
speeds can be attained by coupling two 
locomotives together and working them 
at a single unit. Its tractive force will 
be greater than that of any passenger 
locomotive now in existence, and it 18 
believed that in the simplicity and accessl- 
bility of its parts and in the provision 
made in its design to ensure continuous 
operation with the minimum chances of 
failure, that it marks an entirely new 
and successful type of electric locomotive. 
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Visitors to the First Electric Light 
Convention at Boston. 

The EvectricAL Review presents an 
imercsting group of delegates and visitors 
to the Boston Electric Light convention, 
heh in 1887—seventeen years ago. The 
National Electric Light Association was 
entering upon its third year, and the 
first president, Mx. J. Frank Morrison, 
of Baltimore, who had served since its 
organization, declined reelection at the 
Boston convention, and Mr. Samuel A. 
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Price. The group was photographed in 
the exhibit of the Petitingell-Andrews 


Company by the Cooper Hewitt mereury- 
vapor lamp, which was on exhibition at 
these headquarters. 
alia 
Dr. M. I. Pupin Lectures before the 
New York Electrical Society. 

The 243d meeting of the New York 
Electrical Society was held in the Have- 
meyer Building, Columbia University, 
New York city, on Wednesday evening, 
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so passing these amendments was subse- 
quently called into question, and in order 
to determine its validity, the executive 
committee empowered the president to 
I have 
here the opinion on the same duly ren- 
dered by Parker & Aaron, 52 Broadway. 
The document, which is somewhat lengthy 
for present reading, advised the president 
of the society that the action of the special 
meeting in question was not legal and 
that he, the president, must not recognize 


secure legal advice on the point. 
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Duiican, of Pittsburg, was elected to fill 
the otlice. The association adjourned to 
meet in Pittsburg, and at that time was 
holding two sessions annually. 

In the group shown are 
dunt. Edwin R. Weeks, of Kansas City, 
and two former vice-presidunts, Mr. A. J. 
De Camp, of Philadelphia, and Mr. E. 
F. Peck, of Schenectady. Among others 
present in the group are Norman McCarty, 
Frank Ridlon, W. L. Candee, H. G. Is- 
sertel. H. H. Fairbanks, Charles P. 
Brown, Captain William Brophy, W. C. 
Woodward, C. J. Field, and Charles W. 


ex-Presi- 


‘of the society. 


May 25, 1904. The meeting was called 
to order about 7.45 o’clock, and a short 
business session ensued. 

The secretary read the following state- 
ment : 

“On the first of June last year, a special 
meeting was held for the purpose of con- 
sidering and discussing the revision of 
the constitution and by-laws of the society 
which had been adopted by the executive 
committee for report to the 243d meeting 
At that special meeting, 


certain amendments were passed. The 
legality of the action of this meeting in 


wny validity as attached to the attempted 
amendments. 

“This opinion was submitted to the 
executive committee at its March 31 meet- 
ing, and duly approved and formally 
adopted by the committee. On the di- 
rection of the executive committee, the 
president subsequently appointed as a 
committee to revise the constitution and 
by-laws of the society three of its past- 
presidents, Francis W. Jones, Gano S. 
Dunn and Arthur Williams. The report 
of this committee was duly submitted to 
the executive committee, and approved 








and adopted by it at its meeting of April 
26. The revision, as recommended by 
the committee and as approved by the 
executive committee, will now be submit- 
ted to the society. The further action 
necessary in this case is that this revised 
edition of the constitution and by-laws 
shall be further submitted to the society 
at its next meeting at which it shall re- 
quire a two-thirds vote for its adoption.” 

Immediately following the business 
session Dr. M. I. Pupin, past-president of 
the society and now adjunct professor in 
mechanics at Columbia University, gave 
a most able and interesting talk on 
“Selective Signaling by Electrical Reson- 
ance.” 

Dr. Pupin discoursed on the advan- 
tages of the alternating current over 
direct current for the electrical trans- 
mission of messages, and said that the 
great trouble in telegraphy and telephony 
was not the line loss, but the loss due 
to reflected current at the receiving ap- 
paratus. He discussed the analogy be- 
tween tuning in acoustics and electrical 
tuning, and discoursed at length on mul- 
tiple resonance. 

Iie then explained the apparatus which 
he was making to exhibit at the St. Louis 
World’s Fair, at the request of the United 
States Patent Office, to transmit tele- 
graphic messages by alternating currents 
of various frequencies; the receiving and 
transmitting apparatus being electrically 
tuned to the frequencies which they are 
intended to receive and transmit. 

The following members were elected: 
Ralph F. Gemre, Fort Wadsworth, Staten 
Island, N. Y.; Albert C. Schweizer, 120 
West Fifty-third street, New York; Leo 
S. Herzog,131 West Ninety-seventh street, 
New York; C. Kaiser, 76 William street, 
New York; George B. Hall, 245 East 123d 
street, New York. 

The annual meeting of the society is to 
be held in June at the Lamp Testing 
Bureau, Eightieth street and East End 
avenue, when the regular business of the 
occasion will be supplemented by some 
interesting features. A large attend- 
ance is expected. 

Reduction Phenomena Produced by 
the Action of Alternating 
Currents. 

In a recent issue of Comptes Rendus, 
Messrs. F. Pearce and C. Couchet state 
that, when certain saline solutions are 
subjected to the action of an alternating 
current, either the electrodes are dissolved 
or the salts are more or less completely 
reduced. The latter phenomenon is de- 
pendent upon the nature of the electrodes 
—those formed of readily oxidizable 
metals being the most effective—and also 
on the density and frequency of the cur- 
rent. 
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The Sixtieth Anniversary of the 
Telegraph. 

Mr. Clarence H. Mackay, president of the 
Postal Telegraph-Cable Company, enter- 
tained at dinner at the Hardware Club, 
New York city, on the evening of May 
24, the company’s general and assistant 
superintendents from all sections of the 
country. This dinner was in celebration 
of the sixtieth anniversary of established 
telegraphy. Among those present were 
Colonel A. B. Chandler, chairman of the 
directors; Mr. George G. Ward, general 
manager of the Commercial Cable Com- 
pany; Mr. Charles R. Hosmer, vice-presi- 
dent of the Commercial Cable Company ; 
Mr. W. H. Baker, general manager of the 
Postal Telegraph-Cable Company; Mr. 
C. P. Bruch, assistant general mana- 
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October, 1832, during a conversation on 
the packet-ship Sully, upon the then ye. 
cent discoveries in electromagnetism and 
the experiments of Ampere with the 
electromagnet. How true the unconscious 
idea that he could send an electric im- 
pulse around the world became was dem- 
onstrated when, on the Fourth of July 
last, President Roosevelt sent a message 
on the completion of the Pacific cable. 
containing thirty-one words, which ira. 
versed the globe over 28,974 miles of wire 
in twelve minutes, or at the rate of 2.415 
miles per minute. Mr. Mackay’s answer 
to the President, of forty-two words, oc- 
cupied exactly nine minutes over the same 
distance, or 3,219 miles per minute. 
Colonel Albert B. Chandler, chairman 
of the board of directors, in the course 
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ger, and — assistant of the 
Postal Telegraph-Cable Company; E. C. 
Bradley and C. C. Adams, vice-presidents ; 
Ki. C. Platt, treasurer; Ford Huntington, 
treasurer of the New York Telephone 
Company ; John I. Waterbury and Colonel 
George Harvey. President Mackay wel- 
comed the guests in a speech in which he 
paid a tribute to the genius of Professor 
S. F. B. Morse, in initiating commercial 
telegraphy. Speeches were also made by 
Colonel A. B. Chandler, Mr. G. G. Ward 
and Mr. W. H. Baker. 

Mr. Mackay said, that sixty years ago— 
the twenty-fourth of May, 1844—the in- 
itial operation of the American telegraph 
took place. He spoke of the inspiration 
which had come to Professor Morse in 


secretary 


of his address said that they had mei for 
three purposes : first, to renew the personal 
and business acquaintance with each other, 
believing and fully expecting that both 
usefulness and happiness would be materi- 
ally promoted by such association ; second, 
to celebrate the sixtieth anniversary of 
the life of the electromagnet telegraph as 
an established factor in the develo nent 
of commercial, industrial and domestic 
progress; third, to mark in a glad and 
substantial way the completion of tlie first 
decade of the occupation by the companies 
of the elegant, convenient and commodious 
domicile provided so generously by a man 
of rarest qualities of mind and heart, to 
whose foresight, ability, persistence and 
just consideration of the public needs and 
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of all who were in any way related to him, 
the officers of the company and the world 
are indebted for the establishment of the 
business interests which they served. 

Mr. G. G. Ward, vice-president and 
general manager of the Commercial Cable 
Company, said that during the ten years 
since the gentlemen assembled had last 
been gathered together many changes had 
been made, and a policy of expansion had 
been adopted, with marked success. The 
company had laid two additional Atlantic 
cables and a Pacific cable, so that the 
system now encircles three-quarters of the 
alobe. Through cooperation with the Ger- 
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Mr. William H. Baker, vice-president 
and general manager of the Postal 
Telegraph-Cable Company, said that 
mo company of men had a_ better 
right to celebrate the sixtieth an- 
niversary of the telegraph or to glory 
in its achievements and progress than 
those who were present. All of them 
were directly associated with its wonder- 
ful development as a science, as well as 
with its marvelous growth commercially. 
Itwas a boast that the employés of the com- 
pany were diligent, energetic and enthusi- 
astic, and that they were ip sympathy with 
their employers and were working in the 
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Trackless Railway in Prussia. 

A trackless railway is being erected by 
the community of Monnheim, which will 
be the first of its kind in Prussia. It will 
run from Monnheim to Langenfeld and 
will be about two and one-half miles long, 
with two short branches intended for 
freighting purposes. 

The main line will serve for the trans- 
portation of persons, baggage, mail and 
freight. An extension is possible at both 
ends. The roadway from Monnheim to 
Langenfeld is about twenty-three feet 
wide, with a good basaltic cover about 
fifteen feet in width, running almost in 
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man cable company, Germany and the 
United States are now connected by two 
cables, bringing these countries into di- 
rect touch with each other, and bringing 
trallic to the land system. The company 
has greatly improved the working of the 
cables by the introduction of automatic 


repealers, so that messages are now trans- 
miticd direct to the other side of the At- 
lantic without relaying. The cable busi- 
ness has steadily increased, the number of 
messages exchanged between the cables 
and land lines having more than doubled 
since 1894, 


company’s interest, recognizing that their 
interests are identical with the company’s, 
and that unless the Postal service is the 
best, public patronage can not be retained. 
This is one of the reasons why the Postal 
is successful. The management of the 
company, he said, was to be congratulated 
on the harmony, good will, cooperation 
and mutual support existing throughout 
the service. They were, in fact, a happy 
family, and hoped to achieve still greater 
results and continue to merit the patron- 
age of the commercial and social 
world. 


an air line, with the exception of a few 
curves. A special contrivance for coupling 
is provided in order to keep an exact rut 
of all the cars, which takes the place of 
wheel flanges in ordinary rail trains. The 
buildings to be erected for use of the rail- 
way are a power-house, car barns, repair 
shop and offices. For the running of the 
railway a current of about 550 volts will 
be furnished. The power will be conduct- 
ed to and from the cars, which are pro- 
vided with electromotors, by means of two 
rotary poles, placed on the top of the cars, 
and sliding blocks enabling the train to 
give way from ten to twelve feet. 

The wiring will consist of two hard cop- 
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per wires, with hard rubber insulators, 
carried by iron poles about eighteen feet 
above the middle of the road. For enter- 
ing farmyards lying close to the road there 
will be used, instead of the regular wire, 
a connector and flexible cable fifty to 
seventy feet in length, by means of which 
the current will be transmitted to the mo- 
tor car. Ordinary electric.cars have but 
one pole, and the second pole of these 
railless cars serves for conducting back 
the current which is otherwise done 
through the rails. 

When these trains pass each other one 
will remain standing under the wires and 
disconnect its current until the other has 
passed. The trains will consist of an 
electric locomotive for drawing two or 
three cars, driven by two electric motors 
of from twenty-five to forty horse-power, 
and will be furnished with the necessary 
illuminating apparatus and brakes. The 
conducting crew has its place on the loco- 
motive. The cars for carrying freight 
have a capacity of about five tons. These 
cars will be coupled in such a manner that 
the wheels of the car following run along- 
side the rut of the forward one, thus mak- 
ing a wide rut and avoiding the damaging 
of the road on wet days. Some of the 
cars will be open and some closed, and all 
will be fitted with the necessary brakes. 
Farmers’ wagons can be attached to the 
end of the train, provided the ordinary 
tongues are replaced by shorter coupling 
tongues. 

For the passenger service a motor omni- 
bus, having a seating capacity of sixteen 
and standing room for eight, is provided. 
In case of an increased passenger traffic 
a similar car, but of lighter construction 
than the motor omnibus, will be added. 
Five or six double trips at the rate of 
eight to ten miles per hour will be made 
daily on schedule time. For the accom- 
modation of the workingmen, in the morn- 
ing and evening, two labor trains consist- 
ing of motor car and one or two passenger 
cars will be added. Freight will be car- 
ried on week-days only, as conditions may 
require, and during the intervals, between 
passenger trains. The fare for the entire 
trip will be six cents. For carrying freight 
the charge will be $2.38 per carload of 
ten tons. Subscribers and parties doing 
a large freight business will be allowed 
a discount. 


—-_- 





The Problems of Improving Electric 
Lamps. 

Through an oversight, an error occurred 
in the article by Mr. Henry Noel Potter, 
on “The Problems of Improving Electric 
Lamps,” which appeared in the ELEc- 
TRICAL Review for May 21. This is on 
page 764, second column, sixteenth and 
seventeenth lines from the top. As print- 
ed, this reads: “Lamps designed to oper- 
ate on a constant-potential system* * * 
would require no ballasts.” This should, 
of course, read: “Lamps designed to op- 
erate on a constant-current system* * * 
would require no ballasts.” 
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Measuring Instruments for Alternat- 
ing Currents. 

At a meeting of the Physical Society of 
London, held on May 6, a paper entitled 
“Some Instruments for the Measurement 
of Large and Small Alternating Cur- 
rents,” was read by Mr. W. Duddell. The 
author, after some preliminary remarks 
on the available means for measuring 
alternating currents, proceeded to describe 
three thermal instruments which he has 
constructed for this purpose. The finst 
instrument is essentially a sensitive Ayr- 
ton-Perry twisted strip ammeter, which is 
very quick im action for a thermal instru- 
ment, and has been used for observing 
and recording potential differences and 
currents which varied as rapidly as one 
per second. It is compensated for change 
in the surrounding temperature by form- 
ing the sides of the frame which holds 
the twisted strip with the same wire that 
the strip itself is made from. With the 
instrument exhibited a current of twenty- 
two milliamperes gave a deflection of one- 
quarter the scale distanee, i. e., 250 milli- 
inetres, at one metre seale distance. The 
mechanical periodic time is only about 
one-fifteenth second. Using this instrument 
in series with a high resistance, the author 
has made observations on the variations 
in the voltages of alternators caused by 
cyclic irregularity of the engine. By work- 
ing to a false zero it is casy to obtain ten 
millimetres change in deflection for one 
per cent change in the potential difference. 
The second instrument exhibited was a 
very sensitive thermal galvanometer called 
in the paper a “thermogalvanometer.” It 
consists of the combination of a radio- 
micrometer of the “Boys” type with a very 
small resistance which is heated by the 
current to be measured, and which in turn 
heats the thermojunction of the radio- 
micrometer by radiation and convection. 
‘he principle of its action is as follows: a 
loop of wire has its two ends fixed to the 
two bars of a single thermojunction, a 
mirror is fixed to the loop, and the whole 
is suspended in a magnetic field by means 
of a quartz fibre. The heat from the 
resistance raises the temperature ‘of the 
thermojunction and causes a current to 
flow round the loop which is deflected by 
the magnetic field. The sensibility of the 
instrument depends on the resistance 
of the heater. Using a heater having a 
resistance of 13,910 ohms, a deflection 
of 250 millimetres at a scale distance of 
one metre is obtained with a current of 
thirty-one microamperes; a heater hav- 
ing eighteen ohms resistance required 800 
microamperes to give the same deflection. 
To illustrate the high sensibility of this 
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instrument, the author showed the lange 
deflections produced by the currents 
through a telephone receiver even when 
the source of sound was many feet dis. 
tant from the microphone ; he also showed 
that if the thermogalvanometer was placed 
in series with the vertical receiving wire 
in spark telegraphy over a short distance 
large deflections were produced. The 
third instrument described was a switch- 
board instrument which works on the same 
principle as the last, only that the moy- 
ing part is pivoted in the usual way. The 
author exhibited one of these instruments, 
arranged to give the whole scale deflec- 
tion for only 0.15 volt, which can be used 
in connection with shunts to measure 
large currents; for instance, to measure 
1,000 amperes, the power lost in the shunt 
would only be 150 watts. Transformers 
can also be used, as the power to produce 
the whole scale-deflection is only 0.3 watt. 
A similar instrument with a high resist- 
ance heater was also exhibited giving the 
whole scale-deflection for 0.1 ampere, 
which can be used as a voltmeter by put- 
ting resistance in series with it. 
o-——__—_ 


A Reply from Dr. Kershaw. 


To THE Eptror oF THE ELECTRICAL Review: 
With reference to Mr. C. E. Acker’s 





- letter of May 4, published in your issue 


of May 14, 1904, may I point out (1) 
that my authority for the statements pub- 
lished in my note upon electrolytic alkali 
and bleach processes of January 30, was 
Mr. EK. Hart, an American writer, and 
that the statements were printed and pub- 
lished at Berlin in May, 1903, without 
contradiction from the Acker Process 
Company. (2) That Mr. Hart’s report, 
evidently written before May, 1903, may 
have been a correct statement of the out- 
put of the Acker Process Company at that 
date. (3) That the absence of any stock 
of bleach at the Niagara works of the 
Acker Process Company is not clear proof 
that difficulties have not been met with 
in its manufacture. 

Regretting if, unconsciously, I have put 
into circulation false statements regard- 
ing the Acker Process Company. 

JouNn B. C. Kersiaw. 

London, W. C., England, May 20. 


Electrolytic Galvanizing. 

Electrolytic galvanizing is now used for 
large pieces of machinery which can not 
be galvanized by immersion in melted 
zine without becoming distorted. Even 
heavier objects, such as girders, sheet iron 
and boiler tubes, are now being galvan- 
izod electrolytically. The electrolytic de- 
posit of zinc adheres better to a clean 
nietal surface than on one coated «dipping: 
The electrolytic deposit of zinc 1s unr 
form and no turning is required, so that 
pressed rolls can be used just as they come 
from the zine bath. 
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Electrical Patents. 

An clectrode for vapor electric appa- 
ratus is the subject matter of a patent 
recently obtained by Mr. Peter C. Hewitt, 
of New York city, N. Y., who has as- 
signed this patent to Cooper Hewitt Elec- 
tric Company, of New York citv. In the 
operation of a vapor electric device, where 
the “negative electrode resistance” is com- 
paratively small, this resistance is apt to 
be irregular. The current enters the nega- 
tive electrode at a spot and has the tend- 
ency to be constantly wandering over its 
surface. Mr. Hewitt has discovered that 
this may be overcome under the same con- 
ditions and that the resistance may be 
made stable. He has also discovered that 
physical or chemical disintegration takes 
place at the point where the current en- 
ters the negative electrode, and that by 
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constructing the electrode so that physical 
or chemical change will take place at a 
predetermined spot more easily than an- 
other, the current can be made to enter 
this spot and cease wandering over the 


surface of the negative. In the case where 
the negative electrode consists of a vola- 
tilizalle material, this may be done by ex- 
tending from it a point of metal or other 


material. This point when it becomes 
heated by the current will cause vaporiza- 
tion of the material forming the electrode 
on or at its surface of contact and conse- 
quently fixing the entering of the current 
at that place. If this point be of such 
material as to become wet by the material 
of the negative electrode, it then will act 
somewhat in the same manner as a wick 
and its operation appears certain and sta- 
ble. The disintegration of the negative 
electrode at a particular spot may be 
brought about by chemical means and also 
by the physical character and shape of the 
electrode. In the embodiment of the in- 
vention, an enclosing chamber is provided 
in the form of a tube having an: enlarge- 
ment at one end. This enlargement serves 
as a condensing and cooling chamber for 
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the vapor of the negative electrode. The 
electrode is located at the end of the tube 
remote from the condensing chamber 
which has the negative electrode. The 
positive electrode is within the condensing 
chamber. Suitable leading-in conductors 
are connected with the respective elec- 
trodes. One of these leading-in conduc- 
tors is provided with an extension or 
platinum projecting slightly above the sur- 
face of the negative electrode. 

Mr. John A. Heany, of York, Pa., has 
assigned to the Teter-Heany Developing 
Company, of Charleston, W. Va., a patent 
recently obtained by him on an improve- 
ment in electric safety fuses or cutouts. 
The object of the invention is to provide 
a safety fuse or cutout of very simple 
construction wherein the parts are so as- 
sembled that upon the destruction of a 
fuse wire it may be readily and quickly 
replaced to renew the fuse. In carrying 
out the invention, a spool of dielectric 
and indestructible material is provided, 
having a bore extending eccentrically and 
longitudinally therethrough in which the 
fuse wire is adapted to be received. Upon 
the spool at each end thereof is arranged 
a cap of metal adapted to turn upon the 
end of the spool, the caps each having a 
perforation arranged to register with the 
bore in the spool to permit the entrance 
or removal of the wire into or out of the 
spool, the caps being adapted when turned 
upon the spool to successively cut off the 
fuse into a required length, shave off the 
wire to required cross-section or ampere- 
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carrying capacity, bind the wire in the 
spool, and close the ends of the bore in 
the spool to enclose the wire within the 
spool. 

Mr. August W. Ball is the inventor of 
a process for curing and preserving meats, 
the patent on which he has assigned to 
George A. Towers, Hugh A. McCurdy and 
Frank L. Jobson, of Richmond, Va. The 
improved process consists essentially in 
employing an electric current in such 
manner that the preservative solution shall 
constitute an electrolytic bath and 
the article to be cured shall constitute, 
in effect, the cathode, so that the 
bath shall be subjected to the decom- 
posing action of the current and the en- 
tire current caused to pass throughout all 
parts of the meat, thereby causing the 
preservative ingredients to be thoroughly 
and upifermly deposited throughout the 
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mass of meat. In carrying out the inven- 
tion, a negative conductor or lead from 
the generator is employed, also a positive 
conductor or lead. A carbon or other 
positive conducting plate is immersed in 
the bath and constitutes the anode. The 
meat is immersed in the solution and at- 
tached to a metallic rod, removably de- 
pending from the negative conductor and 
constituting the cathode. The rod is so 
suspended that the meat will be prac- 
tically entirely immersed in the bath in 
order that to reach the rod the current 
will be compelled to pass through the 
meat. The voltage and amperage vary, 
of course, with the varying conditions, 
but experiment has shown that a current 
of an extremely low voltage, from five 
to ten, and an amperage of from two to 
four, is sufficient for ordinary conditions. 
The object of attaching the meat to the 
negative conductor is to compel the entire 
current to pass through the same, thereby 
utilizing to the fullest extent the effect 
of the current, so that the decomposed 
chemicals (salt and saltpeter, in the pres- 
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Process OF CURING AND PRESERVING MEATS 
ELECTROLYTICALLY. 


ent instance) of the preservative solution 
shall be deposited throughout the meat, 
the meat being sufficiently porous or cellu- 
lar to permit its thorough permeation or 
disposition. The inventor has not as- 
certained to an absolute scientific certainty 
just how the preserving ingredients are 
carried into the meat, but, in view of the 
great rapidity of the impregnation which 
his experiments have shown, he believes 
that the-current not only opens the pores 
of the meat, but also actually carries the 
dissolved ingredients into the opened pores 
and deposits them after the manner usual 
in electrolytic processes. Experiment has 
further shown that the impregnation is 
substantially uniform in depth, so that the 
articles are properly and thoroughly pre- 
served. 
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A New Arctic Expedition. 


It is reported that the St. Petersburg 
Physico-Chemical Society is considering 
the organization of a new Arctic expedi- 
tion. If the plan is carried out, observa- 
tions of solar variation and atmospheric 
refraction of cloud movements and of at- 
mospheric electricity will be made. Ter- 
restrial magnetism will also be studied, as 
well as ocean electric currents. A num- 
ber of analyses will be made of the com- 
position of the air, water and polar ice in 
the regions of the far north. 
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Lectures to Medical ‘Practitioners on Physics 
Applied to Medicine. 

This article is a summary of a third 
lecture by Sir Oliver Lodge. The surgi- 
cal uses of X-rays are, the study of frac- 
tures and abnormalities, the exact lo- 
calization of foreign bodies, such as 
needles and bullets, and the detection of 
calculi. For preliminary inspection, and 
sometimes for aiding during a subsequent 
operation, a fluorescent screen is extreme- 
ly serviceable. The chief medical uses 
of rays at present seem to be for skin 
disease, lupus, rodent ulcer and the like. 
For superficial or skin treatment, soft 
tubes are more active than hard tubes, 
sines penetrating rays are clearly un- 
necessary. ‘T'o limit the rays to the de- 
sired area, special forms of tube can be 
umployed, and also a close-fitting screen 
or mask with one aperture is usually ap- 
plied to the patient, so that only the in- 
tended area is exposed. A study of the 
deleterious or inflammatory or burning 
action which accompanies the rays is 
most important. Sir Oliver believes it 
to be a secondary effect, and to be chiefly 
due either to ultra-violet light or to the 
chemical or ionizing action of the rays 
upon the tissues or upon air in immediate 
contact with the exposed surface. Ultra- 
violet rays are certainly blistering to the 
skin, and are distinctly bactericidal ; 
hence, when applied, they should be care- 
fully localized. Many electric actions— 
sparks and the like—give off ultra-violet 
rays as a secondary effect; hence precau- 
tions are necessary in all these cases. 
Fortunately, it is easy to stop ultra-violet 
rays without stopping others, since they 
have no penetrating power. A sheet of 
black paper or any light cover is sufficient 
to stop them.—Abstracted from Medical 
Electrology and Radiology (London), 


May. 
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The Central Electric Supply Company’s 
Power Station. 

Parliamentary powers were obtained in 
1899, and a freehold site of seven and 
one-half acres was purchased, extending 
from Grove road, Marylebone, between 
Lodge road and the bank of the adjoin- 
ing canal to the boundary of the Great 
Central Railway Company’s property, for 
the site of the Central Electric Supply 
Company’s power station. Both the West- 
minster Electric Supply Corporation, 
Limited, and the St. James & Pall Mall 
Electric Light Company, Limited, were 
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formed in 1888, and have been carrying 
on the supply of electricity since 1890 
and 1889, respectively. On December 31, 
1903, the Westminster corporation had a 
total connection of 662,129 eight-candle- 
power lamps equivalent, and the St. James 
& Pall Mall company, 254,468. The com- 
bined output of the companies was over 
20,000,000 units. The Central Electric 
Supply Company, Limited, will supply 
power in bulk to these two companies. 
To solve the problem of the increasing 
demand for service, the two companies 
in 1897 agreed to jointly erect a large 
station in the suburbs, with facilities for 
extension to an ultimate capacity of 100,- 
000 horse-power. The first installment 
of the plant provides for a total capacity 
of 13,000 horse-power. The engineers 
were Dr. A. B. W. Kennedy and Mr. 
Sidney T. Dobson, the engineers-in-chief 
of the respective companies concerned. The 
three-phase system was adopted, at a press- 
ure of 6,000 volts and a frequency of 
forty-six cycles per second. The supply. 
was begun in November, 1902, and has 
been carried on since then without in- 
terruption, the output last year being over 
2,600,000 units. About 1,500,000 units 
were supplied to the Westminster corpora- 
tion, and the remainder to the St. James 
company. The buildings are of the steel- 
frame type, with thick external walls. No 
woodwork is used, and the floors are fire- 
proof. The present engine room and boil- 
er house, while forming a complete and 
independent station, are so arranged as to 
be readily expanded by the addition of 
similar blocks to the westward. Ten Cli- 
max boilers, supplied by Messrs. B. R. 
Rowland & Company, of Reddish, have 
been installed. Each of these is nomi- 
nally rated at 1,000 horse-power, but is 
capable of generating 1,500 horse-power on 
occasion. The boilers are placed in three 
rows, space being provided for a fourth 
row. Two of the rows contain three each, 
and the third, or outer row, four boilers. 
The chimney is built of brick, 260 feet in 
height from the concrete foundation, and 
is eighteen feet square in cross-section in- 
side. Coal is brought to the works by rail, 
and is shoveled from the trucks into hop- 
pers, from which it is fed by automatic 
fillers to chain bucket conveyers. The 
conveyers are motor-driven, and each con- 
veyer is capable of handling twenty-five 
tons of coal per hour when traveling at a 
speed of forty feet per minute. Ash hop- 
pers are provided, into which the ashes 


collected by the conveyer in the basement 
of the boiler house can be tipped. From 
these hoppers the ashes can be discharged 
into carts or railway trucks for removal. 
The coal bunkers are of steel, and the 
three in use have a capacity of 1,200 
tons. They are provided with chutes and 
measuring chambers, by means of which 
the coal is delivered on the stoking floor 
in measured quantities, close to the fir- 
ing doors. For the provision of feed 
water, there are two independent pump 
rooms. ‘These contain Weir compound 
feed pumps and Berryman fecd-water 
heaters. Owing to the hard quality of the 
feed water, purification is necessary, and 
a large water-softening plant of the Arch- 
butt-Deeley type has been installed at the 
entrance of the works. This is capable 
of treating 25,000 gallons of water per 
hour. Duplicate steam mains are carried 
along each side of the engine room, and 
branches are taken from each main to 
each engine. The main pipes are slung 
from brackets, and are provided with sepa- 
rators near their entrance into the en- 
gine room. The engine room is divided 
from the boiler house by fireproof iron 
doors, all of which are drilled with holes 
for fire hoses. In each bay a twenty-foot 
traveling crane is provided. ‘The switch- 
boards are fixed at the north end of the 
engine room, commanding a clear view 
of the plant. The plant at present in- 
stalled comprises three 1,560-kilowatt sets 
and three %80-kilowatt sets, all generat- 
ing at 6,000 volts, forty-six cycles per 
second. There are also three direct-cur- 
rent light and power steam-driven dy- 
namos, and a combined booster and main 
charging set. A small “Tudor” battery, 
consisting of 110 cells of 450 ampere- 
hours capacity, is installed.—Abstracted 
from the Electrical Review (London), 
May 6. 
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Recommendations in Reference to the Con- 
struction of High-Tension Substations. 


The British Home Office has issued a 
memorandum of recommendations in 
reference to the construction of substa- 
tions, intended to minimize the danger to 
life connected with switching or other 
operations. A minimum height of seven 
feet is provided for. Single transformer 
stations up to thirty kilowatts have a mini- 
mum’ area of four feet. Where « larger 
capacity is required, the station shall have 
a minimum width of five feet and a mim- 
mum area of fifty square feet, the actual 
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shape depending upon local circumstances. 
For stations above seventy-five-kilowatt 
capacity it is recommended that, for every 
additional ten kilowatts, not Jess than five 
square feet be added to the area. These 
dimensions are irrespective of the entrance, 
for which an additional two square feet 
and three square feet should be provided, 
for thirty and seventy-five-kilowatt sta- 
tions, respectively. There should be a 
clear space at the rear of switchboards of 
not less than three feet wide. This cham- 
ber will have to be proportionately larger 
for larger classes of switchboards. There 
should be ample space to walk past trans- 
formers and to work switches. If the sta- 
tion be narrow, it should be long enough 


to allow of the low-pressure switchboard on 
one’ wl! not being immediately opposite 
the high-pressure switchboard on the other 
wall. Switchboards should be fixed so 
that ihe switches can be worked without 
the operator being in contact with the 
cases o! the transformers. Double-floor sta- 
tions nay be used for twice the output of 
single-{loor chambers of the same area, 
provided the height from the working plat- 
form io the roof is not less than seven 
fect, and the height below the working 


platform to the floor not less than six 
feet. ‘(he chamber should be rendered 
impervious to the maximum pressure of 


water in the surrounding soil. It is 
recomminded that the sump be not con- 
necte with the town drainage system. 
For ventilation, the inlet duct should be 
near the floor, and the-outlet duct near the 
roof. ‘The sectional area of each duct 
should not be less than one square inch 


for every ten eubie feet capacity of the 
station. All high-pressure apparatus 
should have a eolor distinction. It is 
reconmnended that telephonic communica- 
tion |. provided between the generating 
station and substations. Insulating plat- 
forms or india-rubber mats are desirable. 
—Alsiracted from the Electrical Engi- 
necr (London), May 13. 
a 
A Remote Control Switchboard. 

This article describes a remote control 
switchboard for the London County Coun- 
cil Tramway power-house. ‘This is one 
of the most interesting parts of the equip- 


ment. ‘The extra high-tension switch gear 
will he the most important part of the 
plant. ‘This is, of course, for the purpose 


of connecting the main generators to the 
feeders, and also to supply means for par- 
alleling the generators and regulate their 
Pressure and output. Provision has to be 
made for isolating speedily from the bus- 
bars any feeder circuit that has become 
defective or short-circuited. There will, 
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in all, be eight generators, supplying 
three-phase current of 350 amperes at 
6,600 volts between phases. These ma- 
chines are star-connected, the centre point 
of the star being permanently earthed. 
There will be thirty-two feeders, divided 
into eight sets of four each. Each of 
these sets of four feeders will correspond 
to one of the generators, and a bus-bar 
will be provided for this group and the 
generator. Provision is made, however, 
for all eight bus-bar sections to be con- 
nected together on one of two sets of 
main bus-bars, and this, in fact, will be 
the normal method of working the sta- 
tion; all the generators running in paral- 
lel, according to the usual practice. The 
cables from the generators to the switch- 
board are three-core, and are first connect- 
ed through trifurcating boxes and isolat- 
ing plugs to the instrument transformers. 
On the other side of these transformers is 
again a trifurecating box, and the cables 
run three-core to one of the two sets of 
main bus-bars, being connected to them 
through oil switches and isolating plugs. 
The feeders are laid through instrument 
transformers in the same way before 
reaching the switchboard, the only differ- 
ence being that connections are taken 
from the first trifurcating box to spark- 
gaps which are for the purpose of dis- 
charging any excess pressure which may 
occur in the cable on switching on or off. 
All the main switches and isolating plugs 
are placed in brick chambers on a gallery 
which runs on the side of the engine 
room farthest from the boilers. Lead- 
covered cables are used to connect the ma- 
chines and feeders to their switches. These 
cables are laid symmetrically, and are al- 
ways visible. The operating board will 
be placed on a gallery overlooking the 
engine room. The switches will be placed 
on a sloping desk, and on part of this, 
corresponding to the generator panels, will 
be four hand wheels for working the field 
rheostats. The rheostats themselves will 
be placed below the gallery, and will be 
actuated by mechanical gearing. Above 
this desk is a canopy, upon which the 
measuring instruments are placed, and the 
space between these and the desk allows 
the attendant to have a full view of the 
engine room. All the switches are worked 
by low-pressure continuous current from 
the operating board, the switches on this 
board closing the circuits of the tripping 
coils of the main switches in the brick 
chambers. When synchronizing. no sig- 
nals will be transmitted from the switch- 
board attendant to the engine driver, but 
by each machine there will be a syn- 
chronoscope, and the driver will regulate 
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the admission of steam in accordance with 
its indications—Abstracted from the 
Electrician (London), May 13. 
2 
The Thermal Effect and the Practical Utility 
of Superheated Steam. 

The author of this article, Mr. Robert 
H. Smith, has made calculations which to 
him make clear that the utility of super- 
heating has no reason beyond that of 
keeping the engine cylinder walls, piston 
surface and valve seats and faces dry. This 
dryness is of immense utility. Steam 
of any quality parts with its heat to a 
wet iron wall very readily and quickly, 
but only slowly to a dry wall. The differ- 
ence js still more marked when it is super- 
imposed upon the difference between dry, 
superheated steam and wet steam, or just 
dry saturated steam. Any incipient wet- 
ness, either in the steam or on the wall, 
leads to rapid loss of heat and to conse- 
quent condensation, which increases the 
evil accumulatively. Dryness also appears 
to diminish the steam leakage past valve 
seats. Occasionally there seems to be a 
vague idea that the superheating takes 
place otherwise than at constant pressure. 
Superheating otherwise than in this man- 
ner is, of course, a mechanical possibility, 
either by mechanical compression or by 
reduction of pressure by passage through 
a reducing valve, accompanied ‘by conduc- 
tive heating; but no such means are em- 
ployed, and elementary common sense, the 
author states, will prevent their employ- 
ment. The pressure is the same through- 
out the boiler steam space and the super- 
heater, except when there is a great 
rush of steam through a_ super- 
heater whose tubes have been made too 
small, when there will be a small unin- 
tended drop of pressure through the super- 
heater tubes. The whole merit and utility 
of using superheated steam in engines 
lies in that it prevents condensation and 
keeps the cylinder and parts dry. This is 
so because, once any condensation is start- 
ed, it is difficult or impossible to prevent 
excessive condensation far beyond what 
corresponds to adiabatic expansion. The 
excess beyond the adiabatic expansion 
drags down the curve without compensat- 
ing advantages, and so as to destroy ther- 
modynamie efficiency altogether. - In the 
cylinder this excess of condensation occurs 
chiefly before cutoff. It is well to remem- 
ber that calling the period after cutoff 
the “period of expansion” is a purely 
conventional usage of language. The ad- 
mission from boiler to cylinder is also 
expansion, and if it could be made adia- 
batic, most of the evil of the use of satu- 
rated steam would be obviated.—Abstract- 
ed from the Electrical Review (London), 
May 13. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS, 


The Kellogg Harmonic Four-Party 
System. 
Notwithstanding a widespread prejudice 
against party lines, the Kellogg Switch- 
board and Supply Company, Chicago, IIL, 
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The principle of this system is simple. 
Advantage is taken of the fact that every 
reed has a natural period or rate of vi- 
bration, and can be made to take up this 
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FIG 
has maintained a constant effort in the di- 
rection of perfecting a party-line service 
which would obviate all practical diffi- 
culties and establish this service on thor- 
oughly workable lines. The harmonic four- 
party selective system for common. bat- 
tery work which has been brought out by 
this company quite recently is really se- 
lective and non-interfering, free from 
ground connections, and has been a large 
factor in bringing party-line service into 
favor, both with the operating companies 
A desirable 


and telephone users. very 


reed, will not cause, tt 


on the line, the armature having the 
proper period of vibration takes up its 
swing, strikes its tapper against the gong, 
while the reeds at the other three stations 
will not be affected. 

Fig. 1 shows the system adapted to a 
Kellogg two-wire multiple switchboard, 
The ringers, each with a condenser in 
series, are bridged across the line at the 
four stations, the order in’ which they 
appear and their distance apart being im- 
material. A four-party ringing key is 
wired in connection with each circuit, and 
to these keys are connected the leads from 
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It 
then, to design a ringer having a reed or 


to take up a full swing. 


armature which would be acted upon by 
electromagnetic impulses, due to ringing 
current passing through the ringer coils, 
and thereby made to take up its full swing 
when the impulses were of a frequency 
corresponding to the natural period of vi- 
bration of the armature. Four different 
reeds were designed and given different 
rates of vibration by putting at their ends 
metal balls of different sizes, which were 
also to serve as tappers, striking the gong 
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1 —THeE PLAN OF THE KELLOGG HARMONIC Fotur-PARTY SysTEM. 


the multicycle ringing set. As usually 
wired, the frequencies controlled by the 
four buttons are, beginning with that 
nearest the operator, 4,000, 6,000, 8,000 
and 2,000 alternations per minute. In 
the diagram these keys are numbered 1, 
2, 3 and 4, respectively. 

The construction of the ringer is shown 
and 3. To adapt it to alternat- 
ing-current circuits, the ringer is polarized 


in Figs. 2 


by means of a heavy and powerful per- 
This magnet, the coils 
and the armature are all mounted on an 


manent magnet. 





Fic. 2.—Tae Rincer Usep wita KELLOGG 
Four-Party SysTEeM. 
business is possible only through the use 
Where 
there are a number of residences which it 


of some good selective system. 


is possible to connect up, in a good many 
cases if an individual line were run, the 
service would not be bought. Where it is 
possible to connect four on a party line, 
this feature is eliminated. 


Fig. 3.—THe Ringer in ASSEMBLY, KELLOGG HARMONIC Four-PARTY SYSTEM. 


direct. A ringing machine was provided, 
giving ringing current of four different 
frequencies, and also a suitable ringing 
key for throwing any one of the four fre- 
quencies on the line. The four instru- 
ments were bridged across the line, each 
with a condenser in series. Then, when 
current of a given frequency is impressed 


iron and brass frame, this frame, in turn, 
being mounted on an iron shelf. The soft- 
iron pole-pieces are held under nuts 
threaded on the ringer cores, which ex 
tend through the frame and are slotted 
so that their distance from the armature 
may be adjusted to take up variations 
manufacturing. The ringers for all four 
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parties are the same, with the exception 
of the size of the tappers. These are 
shown in Fig. 4. The mounting of the 
gong is such that it may be adjusted to 
the different sized tappers. The rigid 
hody of the armature is suspended by a 
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Fig. 4.—THe POLAR! ZED 
Ke.ioae HARMONIC 


OF THE 
SYSTEM. 


stiff -teel spring. The brass tapper is 
suspended from the lower end of the arma- 


ture by a flexible steel spring. 

When party lines form a large propor- 
tion of all the lines of the exchange, it 
is the best practice to install in each cord 


circuit an individual four-party key, such 
as that shown in Fig. 5. 

The listening-in is controlled by the 
cam, while the four buttons are for ring- 
ing. All are mounted on one escutcheon. 
Beginning with the button nearest the 
operator, they are colored black, green, 
red and blue, respectively, so as to be 
the more readily distinguished. It is 
necessary, in order to rig, to press the 
lutton clear down. Upon being released, 
the ringing circuit is opened, but the key 
does not revert to its normal position. 
Instead, it remains somewhat below the 
line of the other buttons, so that, in case 
a called does not answer 
promptly and must be rung a second time, 
the operator, if she has forgotten, may 


subseriber 
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know which party is wanted, without 
again asking the calling subscriber. As 
soon as a second button on the same 
escutcheon is pressed, the one last used is 


fully restored, 


ELECTRICAL REVIEW 


When party lines are to form but a 
small proportion of all the lines of the 
exchange, a master key may ‘be used in- 
stead of a party-line ringing key in each 
individual cord circuit. One of these is 
installed at each operator’s position, and 
so wired that it will 
switch the ringing 
current from any one 
of the four generators 
to the ringing strap 
wires common to all 
the regular ringing 
keys of the position. 
To signal a_ party- 
line the 
operator first sets the 
master key and then 
the 
way with the ringing 
key of the cord cir- 
cuit in This 
master key is shown 
in Fig. 5. To set 
the key, the proper 
button is 
down to the face of 
the escutcheon, and in 
that position it locks. 
When a 
key on the same escutcheon is depressed, 


subscriber, 
usual 


rings in 


use. 


pressed 


secomd 


the first one is released. A small trip 
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lever is provided, by means of which any 
or all of the buttons may be restored. 
This system requires for its operation 
at different fre- 
quencies, as noted above. This current 


ringing current four 


is obtained from four generators, having 


two, four, six or eight poles, respectively, 
and driven at 1,000 revolutions per min- 
ute. These generators are mounted on a 
‘ngle subbase with a suitable direct- 
current motor, to which they are direct- 
connected. A separate machine for ring- 
ing individual lines is not necessary, as 
the current from the +4,000-alterat‘on 
generator is used for that purpose. 

It is necessary, sometimes, to make the 
system successful, to equip the motor with 
a speed governor. This governor has been 
carefully worked out, and is mount- 
ed on the right-hand end of the ringing 
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set, Fig. 7 giving a detailed view. The 
left-hand end of the ringing set is equip- 
ped with a busy-back. The diagram shown 
in Fig. 8 gives the theory of the governor. 
A weight on the end of a spring is mount- 
ed on the end of the shaft of the ringing 
set, and is so arranged that, when thrown 





Fig. 7.—SpeEeD GovErNor FoR Me.ti-CycLe Ringing Ser, KELLOGG 
Harmonic Four-Party SystEM 


outward by centrifugal force, it makes one 
contact. This contact opens and closes 
a shunt circuit around a resist- 
ance in series with the field coils 
of the motor. A resistance, when 
introduced into the field cireuit, 
cuts down the amount of current 
Howing, and therefore weakens 
the fields and increases the speed 
of the motor. It is desired, how- 
ever, to keep the speed of the 
ringing set constant at 1,000 
revolutions per minute. The 
maximum variation of the power 
cireuit being determined, the 
motor is designed-to run too slow 
without the governing resistance 
in cireuit on the highest voltage it can ever 
eet, and to run too fast with the governor 
resistance in circuit on the lowest voltage 











Fie. 8.—THEORY OF SPEED GOVERNOR, KEL- 
Loee HarmMosic Four-Party System. 


it can ever get. The contact controlled 
by the governor is then adjusted so that 
the machine will run at 1,000 revolutions 


on its normal voltage. Then, as the ma- 
chine tends to rise and fall with the 


variations in line pressure, the resistance 
in the field circuit will be constantly cut 
in and out, and the speed of the ma- 
chine will remain practically constant. 
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Long Scale Portable Instruments. 

Electrical engineers who employ the 
portable standard instruments in general 
use for the making of exact measurements 
of electrical quantities or in the conduct 
of tests know how difficult it is to take 
accurate observations in those portions of 
the scale where the divisions are narrow, 
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embarrassments, the department of stand- 
ards of the Westinghouse Electric and 
Manufacturing Company has designed the 
portable instruments illustrated herewith. 
The assortment comprises voltmeters, am- 
meters and single-phase and polyphase 
wattmeters. Their principal characteris- 
tics are convenience in use, permanence of 
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fore unaffected by external fields, ang 
may be used on either alternating or qj. 
rect currents without a change in calibra. 
tion and without requiring “reverse” reag. 
ings to be taken on the latter. * It jg 
regularly made in capacities up to 600 
volts, but may be furnished for any high- 
er range desired by the use of a multi- 




















PORTABLE VOLTMETER. 


and the consequent uncertainty regard- 
ing results and difficulty in checking up 
a series of measurements taken with differ- 
ent instruments. The fact that only a 
portion of the scale is accurately legible 
and that it is not always possible to have 


calibration, accuracy and mechanical ex- 
cellence. 

As shown by the illustration, the volt- 
meter is zero-reading, this form having 
been found most suitable for measure- 
ments for which a voltmeter is used. In 


PORTABLE AMMETER, 


plier. The action is dead- 
beat. 

The ammeter is similar in external ap- 
pearance to the voltmeter, with the ex- 
ception of the terminals, which are de- 


signed for the use of heavier connecting 


entirely 








PORTABLE SINGLE-PHASE WATTMETER. 


at hand instruments of the proper range 
to cover all capacities properly, make it 
at times impossible to avoid the use of 
comparatively illegible divisions, and as a 
result the curve sheets of tests and tables 
of measurements show irregularities which 
rob the work of value. 

To obviate such troubles and the other 














this form the readings are determined 
by the deflection of the milled head re- 
quired to bring the index pointer to zero. 
Each instrument is made in two capacities, 
which in connection with the very long, 
open scale enables the readings to be 
taken over a wide range of voltage with 
great accuracy. It is astatic and there- 


PoRTABLE POLYPHASE WATTMETER 


wires, and the absence of the knurled head 
with its indicating pointer, this instru- 
ment reading direct. It is furnished with 
coils wound in two sections, which by 
means of small connectors on the top may 
be connected in series or in parallel, thus 
greatly increasing the range of the in 
struments. The scale is very long and 
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open, being similar to the voltmeter in 
this respect. 

This instrument can be used on alter- 
nating currents only, but it is accurate 
over a very long range of frequencies and 
may be used on circuits varying from 
3,000 to 8,000 alternations without appre- 
ciable error. It is also unaffected by 
changes of wave-form on the circuit. The 
moving clement is extremely light, and be- 
ing dead-beat will accurately follow any 
variation of current. 

In the wattmeters, the scheme of sub- 
dividing the coils as adopted tor the am- 
meters is carried out for both the series 
and potential windings, thus giving in one 


instrument four ranges in capacity. In 
addition {o this, as the scales are uniformly 
spaced from zero to maximum, readings 
may be taken at any point with equal ac- 
curacy, so that one instrument will give 


a range several times that of “7 other 
heretofore obtainable. 

The wattmeters are suitable for use with 
alternating currents only, but, like the 
ammeters, they may be used over a con- 
siderable range of frequency. The poly- 
phase instrument consists of two single- 
phase mechanisms connected to one shaft, 
and indicating on a single dial the sum 


of-the forces of the two mechanisms. It 
may be used for either two-phase or three- 
phase circuits and will indicate correctly 
the total energy of a polyphase circuit 


irrespective of power-factor or any un- 
balancing of the difference phases. As 
they are not affected by external fields 
or proximity to large masses of iron, they 
afford a very convenient medium for mak- 
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care has been exercised to provide a high 
degree of accuracy with a mechanical con- 
struction and finish of a superior order. 
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The Gladstone-Lalande Battery. 

This new battery is an improvement 
on the original Lalande battery, invented 
by De Lalande and Chaperon, and of 
which there are several modifications on 
the market at the present time. 

In the Gladstone-Lalande battery, the 
negative electrode is composed of a plate 
of agglomerated oxide of copper, having 
its surfaces reduced to the metallic state. 
This copper oxide plate is carried in a 
supporting hanger, made of copper rod, 
formed into a U-shaped frame, the two 
free ends of which are threaded to receive 
clamping nuts, by which it is fastened to 
the porcelain cover of the battery. This 
supporting hanger is provided with two 
perforated flat spring copper clamps at- 
tached to the opposite sides of the hanger. 
One of these spring clamps is riveted at 
each end to the hanger, and the other 
spring clamp is detachable, having slotted 
eyelet holes at each end, which fit over the 
two rivet heads on the sides of the hanger, 
and the clamp is locked in position by be- 
ing pulled slightly in a downward direc- 
tion. The copper oxide plate is placed 
in the hanger, so that one of its flat 
surfaces bears against the fixed spring 
clamp. The detachable spring clamp is 
then locked to the hanger, as described 
above, so that it bears against the other 
flat surface of the oxide plate, which is 
held firmly between the two spring clamps. 

The advantages possessed by this form 





New GLADSTONE-LALANDE BATTERY. 


ing tests of polyphase motors or other 


devices of this nature under actual serv- 
ice conditions. 

The mahogany carrying-cases are finely 
polished and the general finish and ap- 
pearance of the different instruments are 
uniform. Covers are made removable for 
Convenience in use. In every particular, 


of construction are seen at a glance, as 
when the battery needs to be recharged 
the exhausted oxide of copper plate can 
be removed from the hanger and a new 
one substituted, with the least possible 
loss of time, and without soiling the fin- 
gers. The wide surfaces of contact pre- 
sented by the perforated spring clamps 
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render it unnecessary for any cleaning or 
sandpapering of these parts when re- 
charging these batteries. 

The positive electrode consists in all 
cases of two flat plates, composed of an 
alloy of zinc and mercury, which are sus- 
pended from the cover. In some models 
these flat zinc plates are cast on an in- 
verted U-shaped hanger, having a thread- 
ed extension, which passes through a hole 
in the cover, to which it is clamped by a 
suitable nut. In other models (as shown 
in the illustration) the two zinc plates are 
cast on separate stems, having a hole ai 
the upper extremity, which allows them 
to be bolted to the projecting knob on 
the top of the cover, which is provided 
with a horizontal hole to receive a thread- 
ed bolt for this purpose. 

The electrolyte in all cases is a twenty 
per cent solution of the very highest grade 
of caustic soda, and a layer of pure 
mineral oil is poured on the top to prevent 
evaporation and creeping. 

Although these batteries have been on 
the market only a short time, the excellent 
construction described above, and the high 
quality of material used in the maziufac- 
ture of same, have already ensured them 
a large and increasing sale. They are 
manufactured by the Battery Supplies 
Company, Avon and Jelliff avenues, New- 
ark, N. J., the proprietor of which, J. W. 
Gladstone, is the inventor. 

Bristol’s Thermometer-Thermostat. 

The Bristol Company, of Waterbury, 
Ct., is placing a new instrument upon the 
market which has been given the com- 
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Fig. 1.—EXTERNAL VIEW OF THERMQMETER- 
THERMOSTAT. 
pound name as above, since it is a com- 
bination thermometer and_ thermostat. 
There is a demand for an instrument of 
this character which will give correct indi- 
cations of the temperature of the atmos- 
phere, gases or liquids at all times, and 
also serve as a thermostat to make elec- 
tric conmection at any predetermined 
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limits of temperature for the purpose of 
operating controlling apparatus, alarms 
and the like. 

Fig. 1 shows external view of the in- 
sirument which is provided with a six- 
inch scale graduated in degrees Fahren- 
heit. : 

The construction and capabilities of 
this instrument will be best understood 
by referring to the interior view, Fig. 2, 
in which A is an arm pivoted at lower 
portion of the case, terminating in a 
point resting on the arc of the graduated 
scale and is held by friction at whatever 
point it may happen to be set. Two ad- 
justable contact pieces B and C are carried 
by this arm. These contact pieces are ca- 
pable of adjustment by means of the screw 
D, which is threaded so as to cause the con- 
tact pieces B and C to approach or recede 
at equal rates and distance from the cen- 
tre line of the arm A, upon which they 
They are also connected 
are 
connections. 


are supported. 
to binding-posts, as shown, which 
outside 


making 


used for 





Fig. 2.— INTERIOR VIEW, SHOWING OPERA‘ ION 
OF THERMOMETER-THERMOSTAT. 


These binding-posts are located within the 
ease to avoid any possibility of the wires 
or connections being disturbed without 
detection. Three holes with insulating 
eyelets are provided in the lower portion 
of case, as shown, for the insertion of 
connecting wires. The high and low con- 
tacts can be placed on a single or on in- 
dependent circuits. The arm E, mov- 
ing over the graduated scale, indicates 
the changes of temperature where the in- 
strument is located. This arm is oper- 
ated by one of Bristol’s recording ther- 
mometer tubes placed in the perforated 
protecting projection extending from the 
hack of the case as shown in the illustra- 
tion. On the back of the indicating 
pointer E there is a raised portion which 
makes electric connection with the con- 
tact pieces. 

A novel feature of the instrument is 
that the temperature indicating arm E 
is not restrained by the thermometer- 
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thermostatic contacts. Thus it will be 
seen that the controlling effect of the 
thermostat is perfectly adjustable as to 
position on the scale of the thermometer, 
and also as to high and low limits of 
operation, without in any way interfer- 
ing with the correct indications of the 
thermometer in case the temperature does 
not remain, or is not controlled, within 
the limits for which contact pieces may 
be set. 

The instrument may be readily ap- 
plied to liquids, as for instance, to indi- 
cate the temperature and set into oper- 
ation controlling apparatus for the brine 
i a refrigerating system or tank. 

For temperatures above the atmos- 
phere, as that occurring in ovens, kilns, 
closed spaces, or of liquids in pipes under 
pressure, a small bulb is located within 
the closed space or pipe. This bulb is 
connected with the thermometer-thermo- 
stat by a capillary tube filled with alcohol. 
The temperature at the bulb is communi- 
cated to the imstrument which may be 
located at any convenient point for ob- 
servation. 

The electric wires connecting with the 
adjustable thermostatic contacts may be 
carried to any point where the control- 
ling apparatus may be located or where 
it is desired that an alarm shall be given. 

From the foregoing description it will 
be seen that the instrument is very flexible 
in its application and it is not improbable 
that other applications may suggest them- 
selves to the reader which have not been 
thought of in the preparation of this de- 
scription. 

sonia 
Railless Electric Roads in Germany. 

For several years experiments have been 
made in Germany with railless electric 
roads. Among the most important are 
several in Westphalia and two in the vicin- 


ity of Dresden—the so-called “Haide- 
bahn,” connecting with an electric tram- 


way terminus at the outskirts of the town, 
and the “Koenigsstein” road starting 
from Koenigsstein, a town lying on the 
Elbe about twelve miles above Dresden. 
A large proportion of the passengers car- 
ridd by both lines are tourists or Sunday 
strollers. 

The Haidebahn covers a distance of 
3.1 miles. Wagons run every half hour, 
the fare being ten pfennigs (2.38 cents) 
for the shortest ride and twenty pfennigs 
(4.76 cents) for the full distance. The 
Haidebahn runs over a slightly undulat- 
ing road, while the one at Koenigsstein 
covers about two miles of hilly highway. 
The speed of coaches varies considerably 
with the slope of the road, not, it seems, 
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because of a lack of motor force, but for 
the sake of the comfort of passengers and 
the reduction of wear and tear on the ma- 
chinery. 

It seems that neither of these two lines 
has proved a marked success from a fi- 
nancial point of view, partly because lo 
cated at points where travel is sparse, 
but mainly because of the expense in 
operating. The electric energy required 
to move cars over dirt roads exceeds by 
100 per cent the power necessary to draw 
cars over iron rails, and this difficulty 
should be carefully considered by parties 
in the United States who contemplate 
similar enterprises. 
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ING, NEW YORK, TUESDAY, MAY 
17, 1904. 


Fred B. Adam, St. Louis, Mo. 

George Barclay, Otago, New Zealand. 
Francis Reed Bates, Seattle, Wash. 
Bergie Barry Beckett, Ithaca, N. Y. 
John W. F. Blizard, Philadelphia, Pa. 
Charles A. Bramhall, Allendale, N. J. 
-James Simms Brosius, Wilkinsburg, Pa. 
A. E. Brown, Christchurch, New Zealand. 
Henry Marison Byllesby, Chicago, [Il. 
Leonard E. Curtis, Colorado Springs, Col. 
George Cooper Dean, New York city. 
Fernand Emile d’Humy, Boston, Mass. 
Henry H. C. Dunwoody, Fort Myer, Va. 
Charles Griffin Edwards, Baltimore, Md. 
Charles Mirick Eveleth, New York city. 
Ferris Le Roy Francisco, New York city. 
Henry Leslie Fridenbuig, New York city. 
Jons Elias Fries, New: York city. 

Frank Harvey Gale, Schenectady, N. Y. 
Clarence Rey Gilliland, Wilkinsburg, Pa. 
Charles Sewall Glenn, Newark, Ohio. 

J. Henry Goehst, Chicago, III. 

Leon Goldsmith, Columbus, Ohio. 

De Forest Hicks, Philadelphia, Pa. 

Cecil Ashbrooke Howell, St. Louis, Mo. 
George D. Howell, Philadelphia, Pa. 
Wallace Munroe Hyman, New York city. 
Theodore Harold Joseph, New York city. 
Basil George Kodjbanoff, New York city. 
William F. Lamme, San Francisco, Cal. 
Edward S. Lea, New York city. 

William S. Lee, Jr., Rock Hill, S. C. 
Percival H. Lombard, San Francisco, Cal. 
Rudolf Emanuel Ludwig, Atlanta, Ga. 
Edward Stacey Mansfield, Boston, Mass. 
Maurice Parker McKay, New York city. 
William Edgar Moody, Columbus, Ohio. 
C. T. Moore, Germantown, Phila., Pa. 
John Theodore Mountain, Chicago, IIl. 
Henry Nikola Miiller, Pittsburg, Pa. 
Lloyd Carlton Nicholson, Colum!ia, Mo. 
William John Norton, Baltimore, Md. 
Kerson Nurian, St. Louis, Mo. 

Otto Ernest Osthoff, Chicago, II. 

James Edward Pettit, Chicago, III. 
Henry G. Pierson, South Orange, N. J. 
Herbert Sturgis Potter, Boston, Mass. 
George Clifford Roberts, Philadelphia, Pa. 
Carl Albert Schneider, Perth Amboy, N. J. 
L. Schuler, St. Louis, Mo. ‘ 
Frank Schwabacher, New York city. 
Gustaf Emanuel Skog, Wilkinsburg, Pa. 
Harry C. Slemin, Rochester, N. Y. 
Robert J.. Smith, Perth, Ontario, Canada. 
Clarence A. Stimpson, Philadelphia, Pa. 
Samuel W. Stratton, Washington, D. C. 
Lewis Starr Streng, Newark, N. J. 

S. A. Thomas, Port Richmond, S. I. N. Y. 
John Eugene Wallace, Brooklyn, N. Y. ¥ 
Frederick Carl Weber, Schenectady, N. 
Ozro N. Wiswell, Snoqualmie Falls, Was?- 
William A. Wolls, Columbus, Ohio. 

Fay Woodmansee, Chicago, III. 

F. J. Youngblood, Stretford, England. 
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CURRENT ELECTRICAL NEWS 





DOMESTIC AND EXPORT. 


NEW POWER COMPANY SEEKS A CHARTER IN GEORGIA— 
An application for a charter for the Piedmont Power Company has 
been filed at Macon, Ga. The application is made for the generation 
of power from the water streams of the state. The capitalization of 
the company is placed at $2,000,000, with the right to increase to 
$3,000,000. 

SOUTH AMERICAN POWER INSTITUTIONS—The Rio Janeiro 


Light and Power Company, recently organized under the laws of the 
state of New Jersey, will soon begin operations. The company pro- 
poses the reorganization of the gas company, and the consolidation 
and improvement of various street-car lines in Rio Janeiro, Brazil. 
Mr, James Mitchell, of Sao Paulo, Brazil, is the head of the company. 
Mr. Mitchell is now manager of the Sao Paulo Tramway, Light and 
Power Company, which is one of the largest companies of its kind in 
Brazil. 


CHICAGO TO HAVE POWER FROM ITS DRAINAGE CANAL— 
The Chicago (Ill.) commissioner of public works, Blocki, at a recent 


conference between trustees of the drainage canal, city officers and 
representatives of civic organizations in Chicago, made the statement 
that, when it secures 30,000 horse-power which will be generated by 
the current in the drainage canal at Lockport, Chicago will be the 


best lighted city in the United States. It is said there will be an arc 
light at every street intersection within the city limits, or three 
times the number of street lights in use at present. 


TO GO AHEAD WITH NIAGARA POWER PLANS—Notwith- 
standing the veto by Governor Odell of the bill to extend the life 
of the charter of the Niagara, Lockport & Ontario Power Company, 
the capitalists back of this corporation have determined to proceed 
with their plans under the unamended charter, Three new directors 
have been named: Robert E. Drake and Paul T. Brady, of Syracuse, 
and Cassius M. Wicker, of New York. Work will be started imme- 
diately at the Niagara river, near La Salle, and at Lockport. Di- 
rectors have authorized the officers to call a stockholders’ meeting, 
to increase the capital stock to $10,000,000 and mortgage the com- 
pany’s property. It is stated, also, that a new bill for increased 
charter privileges will be made to the New York state legislature 
next winter. 


COMMERCIAL TELEGRAPH SYSTEMS—The census bureau has 
made its preliminary report on the commercial telegraph systems 
of the United States for the year ending December 31, 1902. ‘This 
report includes only commercial telegraph companies owned and 
operated within the United States, which were in operation during 
any portion of the year. No statistics are given for foreign compa- 
nies operating in the United States. There were twenty-one com- 
panies, with an authorized par value of $104,383,075, and an issued 
par value of $99,870,225. The gross income was $37,552,450, and 
the total expenses, $28,490,219. The miles of wire operated were 
1,248,602. The number of messages sent during 1902 was 90,844,789. 
The number of telegraph offices was 27,352. There were 634,491 
primary batteries in offices, and 19,639 cells of storage battery. The 
authorized par value given is exclusive of the capitalization of the 
Postal Telegraph-Cable Company. 


NAVY DEPARTMENT TO CONTROL WIRELESS TELEG- 
RAPHY ON THE UNITED STATES COAST—It is announced in 
Washington, D. C., that the navy department, as an initial step to 
the acquisition and control by the government of all wireless tele- 
graph systems in operation on the seacoast of the United States, 
will shortly place its coast wireless telegraph stations at the dis- 
posal of the general public, newspapers, maritime exchanges and 
telegraph companies, for the transmission of commercial and news 
messages. It is probable that no charge will be made for the trans- 
mission of these messages, but the government will not assume any 
responsibility in handling them. The details of the proposed plan 
are being perfected by the bureau of equipment, navy department, 
under the direction of the chief, Rear-Admiral Henry N. Manney. 


Twenty-three wireless telegraph stations have been or will be estab- 
lished, under the control of the navy department, and negotiations 
are in progress for obtaining sites for about as many more. Of the 
stations completed or practically so, sixteen are on the Atlantic and 
Gulf coasts, two on the Pacific coast, two in the West Indian posses- 
sions of the United States, and three in the Pacific Ocean possessions 
of the United States. These stations are located at Cape Elizabeth, 
near Portland, Me.; Portsmouth, N. H.; Thatcher’s Island, at the 
extreme end of Cape Ann, and about a mile from Rockport, Mass.; 
at the Boston navy yard, Cape Cod Island light, the Newport torpedo 
station, Montauk Point, L. I., the Brooklyn navy yard, the High- 
lands of Navesink, the naval academy at Annapolis, the Washington 
navy yard, the Norfolk navy yard, Cape Henry, the Key West naval 
station, the Dry Tortugas, the Pensacola navy yard, the Mare Island 
navy yard, the naval training station on Yerba Buena Island, the 
naval station at San Juan, Porto Rico; Culebra Island, Porto Rico; 
the naval station at Cavite, Philippine Islands; Cubra Island, Hawaii, 
and the island of Guam. The navy department contemplates ac- 
quiring the exclusive right to use wireless telegraphy on the sea- 
coast of the United States, and will recommend to congress, through 
the President, that appropriate legislation to enable the government 
to control all coast wireless telegraph business be enacted without 
delay. 
ELECTRIC LIGHTING. 


ISHPEMING, MICH.—The Cleveland Cliffs Iron Company is 
installing an up-to-date power plant at its Lake mine, Ishpeming. 


ETNA, CAL.—The Siskiyou Electric Power Company has bought 
the electric plant of the Etna Development Company. 


THOMSON, GA.—The city has decided to erect an electric light 
plant and install a waterworks system. The cost of the electric 
light plant will be $12,000. 


LIVERPOOL, N. Y.—It is reported that the village board has 
contracted with the Syracuse Electric Light Company to place in 
this village are lights at twenty-five cents each per night. 


ALBANY, N. Y.—The Tannersville Electric Light and Power 
Company, organized with a capital of $20,000 to supply electricity in 
the town of Hunter, Greene County, has filed papers of incorporation 
with the secretary of state. 


CONSTABLEVILLE, N. Y.—It is expected that a company will 
be formed to light this village and Talcottville with electricity. 
The plan is to take the current from the Boonville line at Leyden 
Station and supply it to the company that will erect the line. 


SCRANTON, PA.—The annual meeting of the stockholders of 
the Electric Light, Heat and Power Company was held recently, 
when the following directors were elected: A. L. Snowden, E. M. 
Stack, F. B. Ball, H. T. Hartman and G. M. Hallstead. The di- 
rectors afterward organized by electing Mr. Snowden president and 
Mr. Stack secretary and treasurer. 


ALBANY, N. Y.—The Granville Gas, Electric Light and Fuel 
Company, composed of Sandy Hill capitalists, is about to begin the 
construction of a dam at lake St. Catherine, near Granville. This 
dam will have a fall of thirty feet. About 2,000 horse-power will be 
developed. Surveyors are now on the preliminary work. The com- 
pany furnishes gas, electric light and power for Granville, and as 
soon as the work of constructing the dam is under headway will. 
begin the construction of a line to Whitehall to furnish electricity 
for light and power. 


NEW ORLEANS, LA.—The city notary reports that the contract 
for lighting the city for ten years has been signed by the New 
Orleans Railways Company. The company will begin to execute 
this contract in September, 1905. It agrees to furnish overhead 


system at $69 per light, the underground system at $85 per light, 
and a charge of six cents per kilowatt for power for the various 
The city will have 2,500 large 


public buildings for elevators, etc. 
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electric lights, and the company has given bond in the amount of 
$50,000 for the faithful performance of the contract. 


COLORADO SPRINGS, COL.—A contract has been let by the 
Yak Mining, Milling and Tunnel Company for an electric plant which 
will be installed at the tunnel. The plans include an electric light 
and power plant to be located at the mouth of the tunnel and an 
electric railway to extend through the tunnel to the score or more 
mines tapped. Work will be begun on the plant immediately and 
the system is expected to be in operation before the end of the 

summer. 


HARRISONBURG, VA.—The town council, by a unanimous vote, 
has decided to install a municipal electric lighting plant costing 
about $70,000. The power will be secured by harnessing the Shenan- 
doah river at one of three points between Island Ford and Elkton, 
the dam being at least sixteen miles from the town. The estimate 
of the engineer is that the maximum power of the plant will be 900 
horse-power and the minimum 400. A complete municipal lighting 
plant will be installed and power will be furnished factories and 
mills in the town. Bonds to the amount of $60,000 will be floated. 


PERSONAL MENTION. 


PROFESSOR G. H. DARWIN, F. R. S., has been elected foreign 
associate of the United States National Academy of Sciences. 


MR. W. H. LYMAN has recently been elected president of the 
Galesburg & Kewanee Electric Railway Company, Kewanee, III. 


MR. ERNEST M. NORMAN has been reelected superintendent 
of the electric light plant and waterworks at Huntingdon, Tenn. 


MR. PAUL C. BEARTON has been appointed superintendent of 
maintenance of the Chesapeake & Potomac Telephone Company’s 
system at Baltimore, Md. 

MR. T. F. J. McGUIRE, electrical expert, has joined the Uniled 
States Reclamation Service, and will assist in the installation of 
electric power plants at various points in the West. 


MR. ARTHUR J. STEWART, of Tecalitlau, state of Jalisco, 
Mexico, is to erect a large power plant on the Animas river, in 
order to generate energy to operate a reduction works. 

MR. C. R. HUNTLEY, vice-president and manager of the Buffalo 
General Electric Company, Buffalo, N. Y., sailed this week for a 
vacation in Europe. He is accompanied by Mrs. Huntley. 

CAPTAIN O. B. STEEL has been appointed manager of the 
Baton Rouge (La.) Electric Light and Street Railway Company's 
power plant, to succeed Mr. King Harding Knox, resigned. 

MR. FRED BILLINGS, formerly chief engineer of the Manitowoc 
(Wis.) & Northern Traction Company, has been appointed chief 
engineer of the Sterling, Dixon & Eastern Electric Railway, Sterling, 
Ill. 


MR. L. G. MOUTON, of San Francisco, Cal., is reported to have 

been investigating the matter of establishing electric light and 
' power plants in several of the mining towns in the state of Sonora, 
Mexico. 

MR. W. F. HAYNES, who was connected with the sales depart- 
ment of the Wagner-Bullock Company for some time past, has 
severed his connection with the company to engage in a general 
electrical engineering business in Los Angeles, Cal. 

MR. MARK REPLOGLE, of Akron, Ohio, has been retained by 
the Replogle Governor Works as chief engineer. Mr. Replogle has 
recently perfected his new differential water-wheel governor, and 
the manufacture and sale of this machine will begin in earnest. 

MR. FRANK E. COLBERT, who was for several years identified 
with the staff of the ELectricaL ReEvIEw at the Chicago office, has 
recently accepted a connection with the National Electric Company, 
of Milwaukee. Mr. Colbert has recently recovered from quite a 
severe illness. 

MR. ARTHUR STANLEY RIGGS, the newspaper correspondent, 
returned last week from a two years’ sojourn in Manila, Philippine 
Islands. Mr. Riggs spent some time studying the history of the 
Philippine Islands and their inhabitants, and secured much inter- 
esting data which will probably appear in the magazines of this 
country. He does not intend to return. 

MR. W. W. DONALDSON, of the Gould Storage Battery Com- 
pany, New York city, spent some time recently at the power-house 
of the Lexington Railway Company, Lexington, Ky., superintending 
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battery tests, in conjunction with Professor Topping and a number 
of students from Purdue University, La Fayette, Ind. The Lexing- 
ton Railway Company several months ago installed a storage battery 
at a cost of $35,000. 


MR. H. V. CROLL, who has been in charge of the Salt Lake 
City, Utah, office of the Allis-Chalmers Company for some time past, 
and previous to that time a representative of the E. P. Allis Con- 
pany at Spokane, Wash., is to take charge of the Allis-Chalmers 
Company’s office in San Francisco, Cal., succeeding Mr. George 
Ames, resigned. Mr. Croll’s headquarters will be located at 623 
Hayward Building. 

MR. J. RAUSCHER, St. Paul, Minn., manufacturer of electric 
push-buttons, has invented and received a patent for a floating cur. 
rent motor. Mr. Rauscher, during his leisure hours, has made a 
model of the motor, which has been tested in the Mississippi river. 
This test, he states, has been satisfactory. A new motor which he 
has built, and which has been covered by patents, will be given a 
thorough test on the Mississippi river about July 1. It is claimed 
that this machine can be built to produce 500 horse-power, and may 
be used for electric power plants, lighting installations, heating and 
irrigation purposes. 

MR. EDWARD C. BOYNTON has been retained as electrical 
engineer of the Poughkeepsie City & Wappingers Falls Electric 
Railway Company, Poughkeepsie, N. Y. Mr. Boynton was formerly 
connected for some time with the New York office of the National 
Electric Company. He was one of the pioneers in the application 
of electricity to heavy electric railroading and was for a long time 
on the electrical engineering staff of the New York, New Haven & 
Hartford Railroad, and at the time of leaving the company to go 
with the National Electric Company he was electrical engineer of 
the New Haven road. 


MR. HERBERT H. VREELAND, president of the New York City 
Railway Company, addressed the New York Railroad Club recently, 
on the subject of “The Roundhouse Foreman of 1904.” Mr. Vree- 
land said that the troubles in connection with roundhouse work, 
electrically, were much greater than anything else that goes with the 
motive power proposition. The question of men to handle the new 
work is a serious problem. It will become, on a larger scale, a more 
serious problem. One of the greatest difficulties has been in secur- 
ing competent men, by reason of the limited experience that neces- 
sarily could be gathered in the short interval in which such a great 
electrical development has taken place. He said it had been almost 
impossible to secure the type of men required. 


MR. ELLIS B. BAKER, New Haven, Ct., who was for many 
years the general superintendent of the Southern New England 
Telephone Company, has recently become associated with Mr. W. M. 
Anthony, formerly president of the New Haven Car Register Com- 
pany; L. B. Wheildon, formerly general manager of the Portland & 
Yarmouth Railroad Company, and J. W. Cushing, electrical engi- 
neer, in the Knickerbocker Construction Company, with offices at 
15 Cortlandt street, New York city. The Knickerbocker company 
is a corporation organized under the laws of Connecticut. It is 
engaged in the building of underground conduits, telegraph, tele- 
phone, electric light and power lines, and the installation of under- 
ground and submarine cables, as well as other kinds of electrical 
construction. 

MR. JAMES W. LYONS, who 
has been for many years asso- 
ciated with the Allis-Chalmers 
Company, Milwaukee, Wis., 4s 
engine salesman, has been ap- 
pointed manager of the newly 
created power department of the 
company, with headquarters in 
Chicago, Ill. This department 
will control the sale of recipro 
cating steam engines, steam tur- 
bines (entire unit, including 
turbo-generators), condensers, 
gas engines, pumping engines, 

MR. J. W. LYONS blowing engines, hoisting el 
gines and air compressors. Mr. Lyons’s well deserved promotion 
will gratify his many business friends throughout the country. 


MR. JOHN B. ALLAN, formerly vice-president and general man 
ager of the AllisChalmers Company, will shortly commence his 
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duties as Western manager of the Westinghouse Machine Company, 
ith headquarters at 171 La Salle street, Chicago, Ill. Mr. Allan 
™ has been prominently associated with 
the Allis-Chalmers Company for the 
past twenty-four years, and has filled 
positions of progressively increasing 
importance, including those of sales 
manager, general manager and vice- 
president. Mr. Allan was born in 1860, 
at Davenport, Iowa, where he received 
a common and high-school education. 
This was followed by a course at the 
Wooster Polytechnic Institute, from 
which he graduated in 1880 as mechan- 
ical engineer. Shortly after leaving 
college, he entered the employ of 
Edward P. Allis Company, where he 
served as draughtsman, machinist and 
erecting superintendent, in turn. Mr. Allan had charge of making 
economy tests of engine and steam plants during this time, and 
in 1895, when the company opened a general sales office in Chicago, 
was made manager, the engineering, as well as the selling depart- 
under his supervision. Following up his early 





MR. JOLIN B, ALLAN. 


ment, coming 
successes, Mr. Allan’s subsequent career has been one of con- 
tinuous advancement, and he has made a wide and popular 


acquaintance throughout the field. He is a prominent member 
of the American Society of Mechanical Engineers and the Engi- 
neers’ Club of New York. Mr. Arthur West, formerly engi- 
neer with the Allis-Chalmers Company, will also augment the 
organization of the Westinghouse Machine Company as chief engi- 
neer, and will make his headquarters at East Pittsburg. Through 
his experience, Mr. West is eminently fitted for his new position. 
He was born at Milwaukee, Wis., in March, 1867, where he received 
acommon school education. This was supplemented by a technical 
course at the University of Wisconsin, from which he graduated 
in the class of 1887. He followed this by a post-graduate course 
at the same institution. Entering the employ of the Edward P. 
Allis Company as machinist, his career has been one of continuous 
successes. Some of the positions which he has filled have been 
those of erecting engineer, assistant to shop superintendent, assist- 
ant superintendent, private engineer for Edward Reynolds in his 
special work, general trouble engineer on all steam-engine work, 
salesman in the pump department, engineer of tests, manager of 
pump department, and finally assistant chief engineer. He is a 
member of the American Society of Mechanical Engineers and the 
Engineers’ Club, of New York. Mr. West recently made a trip to 
Europe, to investigate the most recent practice of British and 
continental engine builders. 


OBITUARY NOTICE. 


MR, k REDERICK SIEMENS, the well-known German technician, 
died May 27, 1904. He was born at Menzendorf, Germany, 1826. 
In 1848 he went to England to introduce his brother’s (Dr. Werner 
Siemens) telegraphic apparatus, but not having met with success 
he took to practical engineering with his brother (the late Sir Will- 
jam Siemens). Mr. F. Siemens applied the regenerative principles 
to furnaces in combination with gaseous fuel, and thereby made 
possible the production of open-hearth steel and of glass melting 
by the continuous process in tanks. Mr. Siemens is also the in- 
ventor of a regenerative burner and stove. He also brought. out 
Many inventions in connection with the glass industry. While his 
principal! achievements are to be found in the field of invention 
and industry, he has likewise distinguished himself in scientific 
research and has read papers and delivered lectures before many 
Scientific societies. Among the more prominent papers of which he 
is the author are those on “Heating by Radiation,” “Distributing 
Light and Heat,” “Tempering Glass,” “Dissociation” and “Combus- 
tion,” all of which he took up from the theoretical and practical 
Points of view. 

LEGAL NOTES. 


SELF-RESTORING DROP SUIT—The United States Circuit 
Court of Appeals on May 28 denied the petition for a rehearing in 
the case of the Western Telephone Manufacturing Company versus 
the American Electric Telephone Company, for infringement of the 
self-restoring drop patent, 
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SALE OF SECOND-HAND EDISON LAMPS ENJOINED—A pre- 
liminary injunction was granted on May 16, 1904, by Judge Arch- 
bald, in the United States Circuit Court for the District of New 
Jersey, in the case of the General Electric Company versus McKeon, 
et al., enjoining and restraining the defendants from directly or 
indirectly selling or otherwise disposing of any old or second-hand 
Edison incandescent lamps without plainly and unmistakably mark- 
ing them with the words “used” and “second-hand” until further 
notice of the court. 


ELECTRICAL SECURITIES. 


It is hard to find a word that will adequately describe the dis- 
position in the stock market during the past week. In general, 
there was a three-days’ holiday in sight, and this was hailed as a 
deliverance from a period of dull routine. The continued reports 
of good weather throughout the country promise a bountiful, if 
rather late, crop. This will mean more money for the farmer, who 
is very often a good investor. The money situation is a prominent 
factor, and it is significant that the entire remittance for the Pan- 
ama Canal payments was made without sending much gold from 
this country. Commission houses are about ready to go out of 
business, so small is the demand for their services. From several 
quarters have come tidings of wage reductions. In every case, how- 
ever, there is no apprehension of permanent retrenchment; but the 
feeling is very strong that all that is needed now is a fair and 
square understanding of the necessity of conserving finances, and 
that with the passing of the presidential campaign prices will take 
a long swing upward. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 28. 


New York: Closing. 
Brookiyn Hapid TYranagits...< 26 c..ccccccesece 473% 
CIRO TIINOU ONS Soin ciaccscesadssecwenswueas 205% 
CRONE INCA e «oc os sk ccesdawdeeceunnae 155% 
Kings County Miectrie.:.... ccc sccccccscccccst 185 
po a a 2 ee 143% 
Metropolitan Street Railway................ 109% 
New York & New Jersey Telephone......... 143 
Westinghouse Manufacturing Company...... 180 


It is reported that the gross earnings of the Brooklyn Rapid 
Transit Company are increasing at the rate of 10 per cent, and 
should show gross receipts for the year to end June 30 next of 
$14,400,000, against $13,200,000 last year. 


Boston: Closing 
American Telephone and Telegraph........ 125 
Edison Electric Illuminating............... 234 
MaceaehnaGtis MIGCtries . ois <<< cesiccccecccess 71 
New England Telephone................... 121 


Western Telephone and Telegraph preferred. 77 


Directors of the-Massachusetts Electric Companies have declared 
a regular semi-annual dividend of 2 per cent on the preferred stock, 
payable to stockholders of record June 4 on July 1. Books do not 
close. 


Philadelphia : Closing. 
Electric Company of America.............. 84% 
Electric Storage Battery common.......... 55 
Electric Storage Battery preferred.......... 55 
Py er ere 5: 
i Oe Cree Perr cre 49% 
United Gas Improvement.................6. 81% 

Chicago : Closing. 
CHIGNSG TOR OGia oes os cee sc hcediuews 115 
Chicago Wdisom '-Eaght. ... 2.0. cc cc cwcccccces 145 
Metropolitan Elevated preferred............ 50 
National Carbon common........ COPCER CLEC 29 
National Carbon preferred.................. 102 
Union Traction Common... ..........cccc00% 5% 
Union Traction preferred. .......ccccesees 27% 


It is reported that Chicago Edison will vote to issue two millions 
new stock at par at the annual meeting, June 13. 
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NEW INCORPORATIONS. 
MADISON, WIS.—Tenny Telephone Company. $2,000. 


CAMPUS, ILL.—Campus Telephone Company. $2,500. 
WALTON, N. Y.—Delevan Telephone Company. $3,000. 
BUFFALO, N. Y.—Warner Telephone Company. $50,000. 
DENVER, COL.—The Garfield Telephone Company. $50,000. 
SALAMONIA, IND.—Salamonia Telephone Company. $2,500. 
CALAIS, ME.—Charlotte County Telephone Company. $7,500. 
COLUMBIA, S. C.—The Edgemoor Telephone Company. $2,500. 


PLYMOUTH, IOWA—The Plymouth Telephone Company. §$10,- 
000. 


RALEIGH, N. C.—Ivey Telephone and Telegraph Company. $25,- 
000. 


NASHVILLE, TENN.—The Henry County Telephone Company. 
$800. 


INDIANAPOLIS, 
$5,000. 


JEFFERSON CITY, MO.—Cass County Telephone Company. 
$50,000. 


IND.—Morning Star Telephone Company. 


INDIANAPOLIS, IND.—Northwestern Long-Distance Telephone 
Company. $2,000. 


RICHMOND, VA.—The Patrick County Telephone Company. In- 
creased to $5,000. 


RICHMOND, IND.—Richmond & Northwestern Electric Railway 
Company. $50,000. 

AUSTIN, TEX.—Fort Worth & Rosen Heights Street Railway 
Company. $100,000. 

PADUCAH, KY.—Kentucky & Ohio River Interurban Railroad 
Company. $250,000. 

SAN FRANCISCO, CAL.—The Watsonville Light and Power 
Company. $250,000. 

LANSING, MICH.—Battle Creek & Coldwater Electric Railway 
Company. $433,000. 

MADISON, WIS.—Orfordville Telephone Company. 
from $10,000 to $15,000. 


ST. LOUIS, MO.—The North Arkansas Electric Railroad and 
Power Company. $150,000. 


WOODSTOCK, VA.—Woodstock Electric Light and Power Com- 
pany. Increased to $10,000. 


ALBANY, N. Y.—The Cooperstown Telephone Company. _In- 
creased from $7,000 to $10,000. 


MADISON, WIS.—Milton & Milton Junction Telephone Company. 
{Increased from $5,000 to $20,000. 


RICHMOND, VA.—Tazewell Electric Light and Power Company. 
Increased from $10,000 to $15,000. 


MERCER, ME.—People’s Telephone Company. 
porators: C. K. Allen and N. E. True. 


TOPEKA, KAN.—Potwin Mutual Telephone Company; $15,000. 
Mound City Telephone Company; $4,000. 


AUGUSTA, ME.—Centre Lincolnville Telephone Company. $1,500. 
Inecorporators: J. S. Mullin and N. D. Ross. 

ANCHOR, ILL.—Anchor Telephone Company. 
porators: J. Marten, J. F. Ware and J. H. Nafziger. 


DES MOINES, I0OWA—Kendallville & Burr Oak Telephone Com- 
pany. $400. Incorporators: Thomas Fleming and others. 


Increased 


$2,700. Incor- 


$1,400. Incor- 


CHICAGO, ILL.—Western Water and Power Company. $100,000. 
Incorporators: W.C. Whitcomb, James Dalzell, Walter Dalzell. 


GREENFIELD, IND.—Cleveland Telephone Company. $160. 
Incorporators: Arthur Thomas, Riley Evans and William Jones. 


SHERMAN, TEX.—Sherman Light and Power Company. $100,- 
000. Incorporators: M. B. Pitts, W. R. Brents and C. N. Roberts. 
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ALBANY, N. Y.—Keeseville Telephone Company. $20,999 Di 
rectors: J. H. A. Bond, J. B. Mace and W. C. Polmer, of Keeseville 


LINCOLN, NEB.—Ashland Telephone Company. $50,000, i. 
corporators: Herbert H. Harndon, W. R. Shankland and §, J. Rose 


MADISON, WIS.—Crosby & Blaisdel Telephone ‘Company. $25,. 
000. Incorporators: A. N, Crosby, W. C. Blaisdel and W. R. Bixby 


MANLIUS, N. Y.—The Manlius Gas and Electric Company. $10.. 
000. Directors: M. Murphy, of Manlius, and G. M. Corwin, of 
Oswego. 


EVANSVILLE, IND.—Evansville & Eastern Electric Railway 
Company. $10,000. Incorporators: M. S. Sonntag, J. w. Fuquay 
Louis E. Fricke. ; 


DENVER, COL.—The Hydraulic Water, Motor and Power Com- 
pany. $500,000. Incorporators: William Hubartt, Bernard Beer and 
Henry B. Higgins. 


LINCOLN, NEB.—The Hardy Telephone Company. $10,000. Ip. 
corporators: E. Kauffmon, N. W. Bixby, O. D. Althouse, J. H. Pair 
and R. J. Gillilan. 


DES MOINES, IOWA—North Central Telephone-Telegraph Com. 
pany. $10,000. Incorporators: L. J. Tutt, T. W. Krohute, W. H. 
Bloom, R. J. Locke. 


MADISON, WIS.—Duke’s Prairie Telephone Company. $5,000, 
Incorporators: Charles Collicutt, James M. Pile, Joseph Whitford 
and William Harford. 


WASHINGTON, D. C.—Terra Telephone Company. $100,000. In. 
corporators: James R. Porter, Eugene Schooley, J. L. Cohencious 
and Frederick C. Geiger. 


SALT LAKE CITY, UTAH—Salt Lake & Suburban Railway Com- 
pany. Changed to Salt Lake Southern Railway Company. Increased 
from $50,000 to $2,000,000. 


CARDINGTON, OHIO—The Waldo Home Telephone Company, 
$25,000. Incorporators: W. Klingle, A. Oborn, M. Lewis, W. D. 
Krane and S. Schraderer. 


LEISURE, IND.—The Leisure Telephone Company. $3,500. Di- 
rectors: Arthur L. Hiatt, David T. Hutcherson, David S. Wadswell, 
Frank Smith and William Steel. 


HARRISBURG, PA.-—Beaverdale Electric Company. $5,000. 
Directors: W. L. Hicks, T. J. Gates, C. O. Templeton, Tyrone; F. B. 
Cartwright, C. F. Fraser, Altoona. 


SPRINGFIELD, ILL.—Springfield, Petersburg & Beardstown In- 
terurban Railway Company. $2,500. Incorporators: John S. Hurie, 
James G. Miles and Robert E. Bone. 


DENVER, COL.—The Denver-Boulder Interurban Railway Com- 
pany. $1,000,000. Incorporators: J. R. McKinnie, Sterling B. Toney, 
Charles F. Potter, L. L. Aitken, Henry V. Johnson, Denver. 


ST. LOUIS, MO.—-The Hutchison Wireless Telephone Concession 
Company. $3,000. Incorporators: M. R. Hutchison, Hallon C. 
Spaulding, Edward C. Husted, L. Z. Harrison, Joseph A. Wright. 


WASHINGTON, D. C.—Lake Park Power and Lighting Company. 
$500,000. Incorporators: Charles Sailor, Norman Van Nostrand, 
Alexander William Brinck, Paul E. Vallum and William E. Sailor. 


GREENWOOD, MISS.—The Greenwood Electric Railway Com- 
pany. $12,000. Monroe McClurg, president; Samuel G. Stein, vice- 
president; R. T. Jones, second vice-president, and R. T. Thayer, secre 
tary and treasurer. 


ST. PAUL, MINN.—-Montrose Farmers’ Telephone Company. 
$10,000. Incorporators: C. A. Stalzman, A. C. Strey, E. W. Swaa- 
son, F. E. Belden, C. P. Stapleton, J. P. Thornquist, Louis F. Miller, 
F. G. Miller and C. F. Denoon, all of Montrose. 


SALEM, ORE.—W. W. Telephone Company; $10,000; incor- 
porators, Charles Baker, G. H. Rogers, G. P. Gross, C. G. Huntley 
and Henry Aden. Lytle Electric Light and: Water Company; $10,- 
000; incorporators, C. C. Hutchinson, John Steidl and H. W. Reed. 


JERSEY CITY, N. J.—Indiana & Michigan Electric Company. 
$2,000,000. Incorporators: George W. Flaacke, Jr., H. H. Porter, 


Francis Blossom, H. L. Cranford, Lyman L. Dyer, Frederick V. Dele- 
field, Frederick W. Longfellow, Henry S. Colwell and ae 
1 Sw 


Mackays. é 











June 4, 1904 


TELEPHONE AND TELEGRAPH. 


NEW HARTFORD, IOWA—The Farmers’ Mutual Telephone Com- 
pany will extend its lines east and south. 


TAYLORVILLE, ILL.—The Interstate Telephone Company has 
decided to establish an exchange in this city. 


OTTAWA, ONTARIO—The city council has granted an exclusive 


two-year franchise to the Bell Telephone Company. , 


AUSTIN, TEX.—The Kizer Telephone Company, of Mena, Ark., 
has been granted a permit to do business in Texas. 


TOPEKA, KAN.—E. B. Kellam, of Topeka, has bought the tele- 
phone rights of Chase County and is extending and improving the 
service. 


INDIANAPOLIS, IND.—The Cairo Telephone Company, of Battle- 
been sold to E. T. Roadruck, one of the original stock- 


ground, has 
holders. 

FARMER, N. Y.—The Empire State Telephone Company is at 
work rebuilding its line from Ovid to Trumansburg, via Lodi and 
Farmer. 


ELDON, IOWA—Clyde A. Mann, of Sioux City, has bought the 
Eldon Independent Telephone Company’s plant, and will improve and 


enlarge it. 


PENN YAN, N. Y.—The People’s Telephone Company, owned by 
H. J. Brush, has been sold to the Overland Telephone Company, of 
Prattsburgh. 


DUSHORE, PA.—The Bell Telephone Company is building a line 
from Overton to Forksville, and, it is said, will eventually build to 
Shunk and Wheelerville. 


PLYMOUTH, MICH.—The Plymouth Telephone Company is build- 
ing a line to Canton Center, and also one to Livonia Center, Lap- 
nam’s Corners and Newburg. 


ST. PETER, MINN.—The farmers of Lake Prairie and Lavasse 
have organized a telephone company. The line will connect with 
the St. Peter telephone lines. 


WATERLOO, N. Y.—The Seneca County Home Telephone Com- 
pany has connected its line with Geneva, and now announces a long- 
distance service to points west. 


TRENTON, N. J.—The Delaware & Atlantic Telephone Company 
has assumed control of the wires and instruments of the Hopewell 
Telephone and Construction Company. 


JEFFERSON CITY, MO.—The Bell Telephone Company of Mis- 
souri has filed articles with the secretary of state, increasing its 
capital stock from $4,000,000 to $10,000,000. 


SERGENT, KY.—A telephone line has been erected from Whites- 
burg, via Eolia to Stonega, Va., twenty miles, and will be extended 
to Sergent some time during the present year. 


CHICAGO, ILL.—The Lake County board of supervisors has 
granted a twenty-year franchise, covering all the Lake Shore towns 
in that county, to the Chicago Telephone Company. 


BIG TIMBER, MONT.—Work on the construction of the Northern 
Telephone Company’s line, which is to connect the Swamp Creek 
and Melville districts with Big Timber, has been begun. 


MANCHESTER, N. H.—The Claremont Independent Telephone 
Company has been incorporated by E. B. Heywood, H. R. Beckwith, 
Ira F. Chandler, J. L. Rice, C. A. Ashcroft, F. F. Haskell and E. E. 
Leighton. 


YANKTON, S. D.-—The Independent Telephone Company will 
Push the extension of its long-distance lines north to Mitchell and 
through to Sioux Falls and to Sioux City, with stations at all inter- 
mediate towns, 


OCEANSIDE, CAL.—The Sunset Telephone Company has com- 


Menced work on the extension of its lines from Oceanside to San. 


Luis Rey. A continuation of the line sixteen miles further to Fall- 
brook is probable. 
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COLUMBUS, OHIO—The Citizens’ Telephone Company has com- 
menced work upon the extension of its service, and during the sum- 
mer expects to install about 4,000 new telephones. The main cables 
will be in conduits. 


EL PASO, TEX.—The Southwestern Telegraph and Telephone 
Company has let the contract for its new building, and work has 
been commenced. The company has also completed a new line from 
Conroe to Cleveland. 


SODUS, N. Y.—Work has been commenced on the construction 
of the Wayne-Monroe telephone system. The long-distance wire will 
extend to Rose, Wolcott and Red Creek, meeting the Ontario Tele- 
phone Company at Fair Haven. 


GLACE BAY, NOVA SCOTIA—The Eastern Telephone Company 
has installed an additional line from Glace Bay to Sydney. It is 
stated that the business done by the company between these points 
has increased three hundred per cent in two years. 


ST. JOHN, NEW BRUNSWICK—At the annual meeting of the 
St. Martins Telephone Company the following officers were elected: 
C. M. Bostwick, president; C. D. Trueman, vice-president; A. W. 
McMackin, secretary. The secretary reported a good year’s business. 


PLATTSMOUTH, NEB.—A merger has been formed by the union 
of the Plattsmouth Telephone Company with other companies, which 
is to be known as the Interstate Independent Telephone Company. 
By this merger the Plattsmouth company, which has been unsuccess- 
ful in its attempts to secure a foothold in south Omaha, will now be 
able to gain entrance. 


TRENTON, N. J.—The local Bell Telephone Company has com- 
pleted a traffic arrangement with the Farmers and Traders’ Tele- 
phone Company, of Hightstown, by which the lines of the latter 
company may now be used for long-distance calls with the Bell 
standard equipment. The Hightstown line was started in 1899, and 
touches the following places: Lawrence Station, Plainsboro, Cran- 
bury, Prospect Plains, Windsor, Edinburg and Princeton Junction. 


BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company announces that the company will soon be ready to open 
up a long-distance service to Pittsburg and other points in the West. 
A line being built from Martinsburg, W. Va., to Cumberland is near- 
ing completion and will link up the various lines that will furnish 
the through service by way of Hagerstown, Martinsburg, Cumber- 
land, Johnstown and Pittsburg. This, it is stated, will give the 
company connection with about 60,000 additional telephones. 


KANSAS CITY, MO.—It is stated that Kansas City will very 
shortly have communication with Pittsburg, Pa., over independent 
lines, as the gap that now exists in the circuit between Kansas City 
and Sedalia will be closed by the Kansas City independent company. 
The territory between Pittsburg and Kansas City, extending to 
Louisville and Cincinnati on the south, and about on a line with 
Indianapolis on the north, will be divided into districts, and the 
care and construction of the necessary telephone lines in these terri- 
tories has been assigned to the companies occupying them. 


ALBANY, N. Y.—The annual meeting of the stockholders of the 
Albany Home Telephone Company was held at the office of the 
company recently. The following directors were elected to serve 
for the ensuing year: James Moore, Henry Dumary, William H. 
Keeler, Albert Hessberg, E. B. Toedt, Howard Hendrickson, George 
C. Lee, Jr., Eli M. Woodward, Irving H. Griswold, Samuel B. Raw- 
son, Theodore M. Brush, Frederick H. Sudro, W. E. Brooks, E. E. 
William and Richard Stephens. At a meeting of the board of 
directors held at the conclusion of the stockholders’ meeting the 
following officers were elected: Howard Hendrickson, president; 
Irving H. Griswold, vice-president; George C. Lee, Jr., treasurer, 
and H. J. Prince, Jr., secretary. The affairs of the company are in 
a flourishing condition. The annual report submitted at the stock- 
holders’ meeting shows a net increase of 1,159 telephones for the 
year, or about 100 increase per month, with about 200 contracts on 
file waiting for installation. The report also shows that the com- 
pany after operating for fifteen months, has an earning on stock of 
nine per cent after paying operating, maintenance and all fixed 
charges. 
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THE MOORE ELECTRIC COMPANY, 52 Lawrence street, New- 
ark, N. J., will be pleased to send its booklet descriptive of the 
Moore electric light. This light is the invention of Mr. D. McFarlan 
Moore. 


THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, distributed at the convention of the National Electric Light 
Association, held in Boston, Mass., recently, a serviceable souvenir 
in the form of a glass paperweight. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., is call- 
ing attention to its elaborate line of heating apparatus. This com- 
pany is prepared to show that central stations can greatly increase 
their power load by adding and pushing these appliances for heating 
and cooking. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing bulletins No. 3054 and 3056. These 
describe and illustrate, respectively, Emerson electric tool grinders 
and Emerson direct-connected exhaust fans for alternating and 
direct currents. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, INC., 
Stamford, Ct., reports that it has been awarded the contract for the 
creosoted lumber and piling for the new sea-wall that the United 
States government is to build at New London, Ct. The contract will 
be filled from the company’s works at Portsmouth, Va. 


THE DIELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., is distributing several booklets descriptive of its products. 
These include insulating materials in liquid form, and the several 
specialties are “Dielectrol,” “Dielectric” varnish, “W. D.” paint 
and “Dielac.” These booklets will be sent upon request. 


THE WESTERN ELECTRIC COMPANY, New York, Chicago, 
Philadelphia, Denver and St. Louis, is sending out a leaflet listing, 
illustrating and describing ‘“Fletcher’s” electrical specialties which 
it handles, together with a leaflet illustrating and describing the 
“Bookkeeper’s” electric lamp. Both of these leaflets will be sent on 
request. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
is again calling attention to Pittsburgh transformers. A recent bul- 
letin shows various forms of power and lighting transformers. 
Pittsburgh transformers are made in a number of styles, for differ- 
ent capacities. The company’s calendar for June is attractive, and 
should be requested at an early opportunity. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York city, is calling attention to its telephone 
apparatus. A novel postal folder which the company recently dis- 
tributed directs attention to the installation of De Veau telephones 
in the White House at Washington, and states that the next Presi- 
dent will be a constant user of this apparatus. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its calendar card for June, of the great men of 
science and engineering series, prints a photograph in colors of Sir 
William Siemens. The characteristic biography is reproduced oun 
the back of the card. This series of calendars and sketches forms a 
most interesting contribution to engineering literature. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., dis- 
tributed a valuable souvenir at the convention of the National Elec- 
tric Light Association last week to all of the visitors and delegates. 
This was in the form of a leather binder containing a set of national 
electrical code rules and requirements of the National Board of Fire 
Underwriters for the installation of electric wiring and apparatus. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., is distributing 
a neat booklet descriptive of its forty-four and fifty-five-watt Nernst 
lamps for alternating-current circuits. This is a revised edition of 
catalogue No. 3. These lamps operate at 0.4 ampere, 110 volts, and 
0.25 ampere, 220 volts. The descriptive matter is enhanced by sev- 


eral half-tone illustrations of paris of the Nernst lamp and typical 
installations. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has published a beautiful Souvenir ep. 
titled “The Works of the Westinghouse Electric and Manufacturing 
Company.” This souvenir is handsomely bound in a green boarq 
cover, and the title is an illuminated decorative design jp gold. 
There are a number of illustrations of Westinghouse works, and 
also some interesting reproductions showing the large number of 
employés arriving at the works. Some of the larger machines are 
illustrated, as well as typical installations in which the Westing. 
house company’s products have been erected. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. e 
calls attention to its exhibit in Mining Gulch, in connection with 
the outside mines and metallurgy exhibits at the World’s Fair, gj. 
Louis, Mo. This will be a working exhibit of high-pressure and low. 
pressure centrifugal pumps, direct-connected to De Laval steam 
turbines and electric motors. Besides this, the company will have a 
300-horse-power steam turbine dynamo and twelve electro-motor 
pumps with the Bullock Electric Manufacturing Company’s exhibit 
in the electricity and machinery building, and a steam turbine 
blower in connection with the Western Gas Construction Company's 
exhibit in the manufacturers’ building. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., has just finished settling in its new building, 184 Lake 
street, and its prominent location, new store and salesroom, in- 
creased shipping facilities, enable it to take care of its large, 
increasing business in a most satisfactory way. This company’s 
business is rapidly extending not only in this but in foreign coun- 
tries. The company handles a line of first-class specialties, such as 
“Eureka” flexible conduit, “Toerring’ arc lamps, “Shedd’’ oscillat- 
ing fans, etc. It is carrying a very large stock of general supplies, 
and is increasing its line constantly by adding new specialties as 
fast as they are perfected. 


THE ALLIS-CHALMERS-BULLOCK, LIMITED, announces that 
it has taken over the business and representation in Canada of 
the Bullock Electric Manufacturing Company, the Canadian Bul- 
lock Electric Manufacturing Company, Limited, Allis-Chalmers 
Company, Ingersoll-Sergeant Drill Company, Lidgerwood Manufac- 
turing Company, Wagner Electric Manufacturing Company and the 
Canadian Engineering Company, Limited. The head offices and 
works will be at Montreal. The branch offices will be in Toronto, 
Vancouver, Winnipeg, Rossland and Halifax. The new organization 
will operate in close relations to the American companies, and will 
manufacture machinery identical in design and of the same grade 
of material and workmanship. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD, 
through its passenger department, has published a bulletin entitled 
“The Open Door to Japan, Korea and Manchuria.” ‘The sub- 
title is as follows: ‘Nine Letters, an Editorial and an Explanation 
Tell the Whole Story.” This booklet contains a most interesting 
series of letters and an editorial note concerning a map of Man- 
churia which was published some time ago by the New York Central 
& Hudson River Railroad Company. The map was engraved by 
Rand, McNally & Company, of Chicago, and is included in bulletin 
No. 28 of the “Four Track” series, which was published early in 
1901. It is peculiar that this is acknowledged to be the besi English 
map of Manchuria which has been published, and it has been widely 
sought after by both civilians and military men in all grades of life. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has decided to increase the capacity of its engine plant, and has 
contracted with the Westinghouse Machine Company for 4 ” 
horse-power horizontal double-acting gas engine. This engine wili 
be of the type introduced in 1902 by the Westinghouse Machine Com- 
pany. It has two cylinders sixteen and one-half inches in diameter, 
twenty-four inches stroke, arranged in tandem with a single crank. 
The engine will drive a 210-kilowatt Westinghouse alternating-cur 
rent generator, which will operate in parallel with four alternating: 
current generators now installed, and furnishing 220-volt, two-phase 
sixty-cycle current for power and lighting throughout the works. 
The plant contains at present 500 brake-horse-power in Westing: 
house three-cylinder vertical gas engines of the direct-connected 
type. 


